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Up to now the results of the Dutch research work in the field of plant breeding 
have been published in many different periodicals and were written mostly in the 
Dutch language. Consequently the information often was inaccessible to breeders 
and scientists of other countries. We live, however, in a period of growing inter- 
national cooperation and it is quite understandable that the Netherlands Study 
Centre of Plant Breeding should desire to make more widely known the work done 
by Dutch breeders and scientists. This was the reason for the foundation of the 
Netherlands Journal of Plant Breeding. 

The editorial board proposes to give Dutch breeders and scientists an opportunity 
of publishing the results of their endeavors in matters relating to the improvement of 
cultivated plants. Occasionally a foreign research worker will be asked to treat a 
given subject. Since many Dutch investigators are working abroad, or have experience 
of tropical plants, the journal will aim at publishing in each issue one or more articles 
dealing with crops grown outside the Netherlands. 

The seed potatoes, flower bulbs, agricultural and horticultural seeds, ornamental 
plants, shrubs and trees from the Netherlands and the products resulting from tro- 
pical plant breeding in Indonesia enjoy a good reputation abroad and it may be 
supposed that an interest in the scientific background of these achievements also 
exists. 

The original articles on plant breeding as well as summaries of papers read at the 
meetings of the Netherlands Study Centre of Plant Breeding and abstracts of articles 
published in Dutch will be written in English. 

The object will be to publish three issues annually, in February, June and October. 
An index will be appended each year. 5 

EUPHYTICA will contain 240 pages per annum. The annual subscription rate is 
15 guilders (about $ 4,—) in foreign countries. 

All correspondence should be addressed to the Managing Editor, Dr H. Dr HAAN, 
Nude 66, Wageningen (Netherlands). 
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The poplar is a very important tree species for the Netherlands, but here, as in 
many other countries of western Europe, it is fairly seldom found in closed forest 
plantations. Of our 250.000 ha of forest land (7,6% of the area of the country) ac- 
cording to statistics of 1946 only 4385 ha or less than 2% of the forest area, are 
occupied by poplars. Yet our yearly production of poplar wood amounts to 135.000 
m° as against a total timber production of about 700.000 m?. This means that almost 
20% of the timber produced in our country consists of poplar wood. 

The reason of this paradoxical situation (295 of the area, 20% of the timber pro- 
duction) is partly due to the fact that the poplar, and especially the selected, bred 
poplar, is characterized by a much more rapid growth than any of the other broad- 
leaved species or of the conifers. While the average yield of the Dutch timber land 
is about to 3 m? per ha per annum, for poplar stands this figure amounts to 12 to 
15 m?. It should, however, be noted that these 3 m? represent a production figure that 
is too low and which can be raised considerably by better silvicultural practice. But, 
on the other hand, the same holds also for the poplar; for this species too we have 
not come anywhere near the limit of the potential productivity. Constantly we are 
increasing the yield by the introduction of new, more rapidly growing and more pro- 
fitable hybrids. 

The main reason, however, why the poplar occupies such an important place in the 
timber production is that this species is not so much found in closed crops as along 


_ roads, lanes, canals and ditches, at the boundary of fields, around farmsteads.… in 
short on those tracts of land that have another destination besides timber growing. 


In the Netherlands we have about 48.000 km of roadside and boundary plantation, 


} expressed as a single row. Of these 48.000 km slightly more than 16.000 km are planted 
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with poplars. These figures clearly show that this kind of plantation produces con- 
__siderably more than do the 4400 ha of closed crops. In fact of old the poplar has 


been a tree belonging more to agriculture than to silviculture. This has been a factor 
often impeding progress. The species was too much outside the province of the 
silviculturist, while the farmer, in general, did not like to expend too much care on a 


À tree, that he often considered to be merely a competitor of his crops. 
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Due to these circumstances poplar culture rapidly declined at the end of the past 
century and also in the beginning of the present century. 


The poplar being dioecious readily bastardizes. Farmers generally paid little at- 
tention to the origin of their planting material, but took it from trees that chanced to 
be at hand or happened to have been cut. 

The species is very readily propagated vegetatively and the usual method of pro- 
pagating consisted in taking any stout branch from felled specimens, having a length 
of about 3 or 4 meters and a circonference between 20 and 25 cm. at the base. These 
setts were planted about half a meter deep in the soil and soon new saplings were 
growing. 

A consequence of this haphazard procedure has been that the stands were ravaged 
more and more by diseases, especially canker. The canker, a bacterial disease, caused by 
Pseudomonas rimaefaciens SM. et Towns, is one of the most dangerous enemies of 
poplar culture in western Europe. lt is true that already at an early time attempts 
were made to improve the situation. Thus, e.g., the Netherlands Land Reclamation 
Society (Nederlandsche Heidemaatschappij), founded in 1888, put the improvement 
of poplar growing as one of the first points on its program. Not much hope was set on 
the poplars of western Europe, as their mortality continually increased. Moreover little 
information about the species was available, for they all were very much bastardized 
and it was deemed advisable to make a fresh beginning by introducing material from 
the United States. 

It should be mentioned here that in the Netherlands only two species are indigenous, 
namely Populus nigra L. and Populus tremula 1. Of these the black poplar, P. nigra, 
was the most important. About 1700, however, various forms of P. deltoides MARsH. 
have been introduced from North America to Europe and they also came to this coun- 
try. These types freely crossed with the native black poplar and the offspring frequently 
displayed heterosis. As a result both parental species, the black poplar as well as the 
imported American species, have practically disappeared and have been replaced by 
their hybrids. In fact the names black poplar or American poplar disappeared almost 
completely to be replaced by the name Canadian poplar, an entirely erroneous desig- 
nation for that matter because neither of the parents came from Canada. Nobody had 
any notion to what extent these were hybrids or pure species. 

This uncontrolled bastardization has aggravated the spread of canker. Bacterial 
canker of the poplar often attacks trees having shown a rapid and very good youth 
growth. 

So it is quite understandable that the „Nederlandsche Heidemaatschappij”” could 
not find a way out of the tangle of this bastardized and often cancerous material and 
was not able to ascertain whether among all these various forms there still were ori- 
ginal black or American poplars. In view of this situation recourse was had to the 
introduction of cuttings from the natural habitat of the species. 

Though, unfortunately, no attention was paid to the provenance of this material 
the accidental choice was rather lucky. Cuttings were purchased from commercial 
sources through the intermediary of Mr 1. R. PLANTEN, then consul general of the 
Netherlands at New York. Under the name P. monilifera material was obtained com- 
ing from the center of the habitat of the American P. deltoides, probably from the 
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MATERIAL 


1891, 


DELTOIDES MISSOURIENSIS HENRY 


OEaES 


Fi. 1. ROAD PLANTATION 


IMPORTED BY THE NEDERLANDSE HEIDEMAATSCHAPPIJ FROM 
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region between Memphis, Tennessee and Cairo, Kentucky. Later it was revealed 
to belong to the subspecies missouriensis HENRY. This importation which took place 
in 1891 has undoubtedly been the first step in the improvement of the culture of 
poplars in the Netherlands. It is a species resistant to canker, with a very erect stem 
and of rather fastigiate habit, which still is very useful in our country and often occurs 
along roadsides. 


The problem, however, was not solved and the confusion of types persisted. This 
was the reason why about 1930 the present author started an attempt to create order 
in the nomenclature of the varietal range,'in which besides many worthless forms, 
ruined by canker, also several types could be distinguished that remained healthy, 
clearly showed heterosis and probably were of greater value than the original forms 
or than P.deltoides missouriensis introduced by the „Nederlandsche Heidemaat- 
schappij”. 

The results of this research, which covered poplar growing in entire western Europe, 
are recorded in a thesis entitled „Het geslacht Populus, in verband met zijn betekenis 
voor de houtteelt”. This work is provided with an extensive appendix written in Eng- 
lish „The genus Populus and its significance in Silviculture”, and has appeared later 
in German and Italian translations. The advantage of this study has been that the 
nomenclature of the genus has been brought to clarity. Moreover, this ordening has 
produced its effect also in the international sphere so, that at present there exists no 
difference of opinion about the nomenclature of the poplars. 

The „Commission Internationale des Peupliers” founded since partly also as a 
result of this study, and which embraces the majority of the poplar-growing countries, 
has also contributed much to clarify the situation. This year the Commission held its 
6th International Congres. 

However, this preliminary identification proved insufficient in view of the great 
number of hybrids between the European and the American poplars that have arisen 
as the years went on and among which very good, good, mediocre and worthless types 
occurred. 


A first step to improve the varietal range consisted in selecting and maintaining the 
best forms. 

It was again the „Nederlandsche Heidemaatschappij”” that took the initiative. 
Authentic material was taken at home and abroad from specially selected trees 
belonging to the identified and named types. Cuttings of these trees were planted in a 
nursery at Hoog Keppel (Province of Gelderland). This material was not only examin- 
ed for the value of its produce and the rapidity of its growth, but also its resistance 
to canker was tested. To this effect the trees are artificially infected during three 
consecutive years by using the raw slime of diseased individuals. These infections were 
performed by the Phytopathological Laboratory „Willie Commelin Scholten” of 
PROF. DR JOHANNA WESTERDIJK at Baarn. 

Only of completely resistant trees nursery plots were laid out to yield one-year old 
cuttings (one-year old sufficiently woody twigs, cut in pieces of about 25-30 cm). 
Such cuttings are now supplied, as certified propagation stock provided with lead seals, 
to nurserymen who can raise these cuttings to saplings and then are allowed to sell 
these saplings as „original material.” The nurserymen can also make from these 
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cuttings stools and the saplings grown from cuttings furnished by these stools may be 
sold as „„once-grown’”’ material. However no new stool-beds may be laid out from these 
cuttings, in other words one is not allowed to put on the market twice-grown propa- 
gating stock. This measure is not taken to prevent degeneration, as only vegctative 
multiplication is practised, but to diminish the danger of accidental mixture and con- 
fusion of names. Such stool-beds are generally exhausted after 5 to 8 years and have to 
be renewed by again ordering cuttings from the central nursery of the „Nederlandsche 
Heidemaatschappij” at Keppel. 


Fig. 2. SECTION OF THE CENTRAL POPLAR NURSERY AT KEPPEL. THE ONE YEAR OLD SPROUTS ARE CUT 
OFF FROM THE STOOLS. THESE SPROUTS ARE DIVIDED INTO CUTTINGS OF ABOUT 30-25 CM 
LENGTH, FOR DELIVERING TO THE NURSERIES. 


These operations can be effectively supervised in the Netherlands as there exists here 
an official institution, the N.A.K. (Netherlands General Inspection Service), which 
inspects propagating material of species, hybrids or varieties that are of particular 
importance for agriculture, horticulture or forestry. Official lists of varieties are 
compiled and only of such varieties or hybrids as figure on these lists may propa- 
gating material be marketed. 

Poplars too, of course, are placed under the supervision of the N.A.K. By virtue of 
this measure nurserymen may only bring out material derived from the central 
nursery at Keppel, which supplies them with cuttings delivered in bundles of 25 under 
the lead seal of the N.A.K. The saplings that they sell (original or once-grown) may 
also be marketed only if inspected by the N.A.K. and provided with a lead seal, 
while the nursery is under the constant supervision of that agency. 
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Fro. 4. POPULUS EURAMERICANA FORMA ROBUSTA SCHN., ANOTHER HYBRID EXCELLING IN RAPID 
GROWTH AND STRAIGHT BOLE. 


To be eligible for inspection and selling under lead seal a new species, variety or 
hybrid must first be tested for at least three years at the Central Poplar Nursery at 
Keppel, among other things for its resistance to canker. 

The most important species and hybrids that are now subjected to inspection in the 
Netherlands are: 


. deltoides Marsh. var. missouriensis HENRY, 
. euramericana serotina HART., 

. euramericana marilandica Bosc., 
euramericana gelrica HOUTZ., 

. euramericana serotina erecta HENRY, 

. euramericana robusta SCHN. 


59 VV oo 


This then was a first important step in the improvement of poplar growing, selecting 
good, rapidly growing, canker-resistant clones and hybrids out of the many forms 
available. A. very important step indeed, which has caused this N.A.K. material to be 
in favor also abroad (especially in England and Belgium). 

We should also like to point out here how necessary it is that all countries importing 
from the Netherlands saplings, one-year old rooted plants or cuttings, request certi- 
fied propagants, sealed with lead, and prohibit the import of uncertified poplars. 
Only in this way one will have certainty that the material received is true to type and 


resistant to canker. 
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The selection from the varietal range and the inspection was, however, only a 
first step in the improvement. Much more can be realized in this respect by purpose- 
ful crossing. In this direction too work is being performed in the Netherlands. 

In the beginning the program was conceived along the following lines: 


a. Crossing between representatives of the Aigeiros group (the black poplars, to 
which all the commonly used forms belong) with representatives of the Tacamahaca 
group (the balsam poplars), to obtain hybrids that grow still faster than the Aigeiros 
poplars. In this connection we especially had in our minds the research done in the 
United States by Mc Ker, STOUT and SCHREINER who were working along these lines 
since 1925 and had already released hybrids. In Europe and in this country the best 
known representatives of these are the Geneva poplar and the Oxford poplar, both 
hybrids between P. Maximowiczii HENRY and P.berolinensis Diep. The principal 
object of the American program was the breeding of poplars making rapid early 
growth for the pulp industry, which requires wood in not too heavy logs. 

b. Crossing representatives of the Aigeiros group with species belonging to the 
Leuce group (trembling and white poplars) to create hybrids that would also produce 
a satisfactory yield on rather poor soils. The Leuce poplars, as a matter of fact, have 
fairly low requirements as to moisture status and fertility of the soil. However, they 
root with considerably more difficulty than the Aigeiros or Tacamahaca poplars. This 
holds especially for the Trepidae. By means of these crosses we hoped to obtain hy- 
brids, which besides having the low fertility and moisture requirements of the Leuce 
group would be as easily rooting as the Aigeiros poplars. 


The work was done first in collaboration with the Laboratory of Genetics of the 
Agricultural University at Wageningen and later in cooperation with the Forest 
Research Station of the Central Organization for Applied Scientific Research (T.N.O.). 
This research station possesses a well equipped glasshouse with separate, isolated 
compartments for pollination. The female flowering twigs are cut very early in spring 
from the trees selected as mother and then grafted in the glasshouse on young rooted 
stocks by means of the suction-bottle method. Pollination of the flower is performed 
in the isolated compartments. The male flowering branches are put with their extremi- 
ties in water for ripening to serve as sources of pollen. The pollinated specimens 
remain in the glasshouse until maturity of the seed. The seeds are then put on moist 


peat plates, the seedlings are pricked out in the greenhouse under double glass to go 
later to cold frames and finally to the open. 


While following this scheme for some years, we soon discovered drawbacks attached 
to these methods: 


Ll. Crosses between Aigeiros and Tacamahaca almost invariably yield F‚’s that 
prove susceptible to canker, when artificially infected in the manner described above. 
This susceptibility they share with all balsam poplars. 

One may ask whether such artificial infections are not going too far, and whether 
itis not better to lay out clonal plots submitted to natural infection by interplanting 
extremely susceptible types that are infected artificially, a procedure followed in the 
United States. In this way natural conditions are approached. In the spring of 1952 
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Fi. 5. FLOWER BRANCHES OF FEMALE SELECTED POPLARS, GRAFTED 
AND WITH FEEDING BOTTLES, TO BE USED FOR ARTIFICIAL POL- 
LINATION (HOTHOUSE OF THE FOREST RESEARCH STATION T‚N.0., 


WAGENINGEN). 
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we have laid out such a test plot in southern Limburg. Till now we always have held 
the opinion that — in view of the disastrous consequences the disease has entailed for 
our poplar culture — we should not take any risks and test each individual seedling. 
However, with the considerable development of the crossing program this is no longer 
feasible and we shall be forced to adopt the more extensive method of testing by 
interplanting with infected susceptible types. 

It should be borne in mind that our poplar plantations are up to now composed of 
one or, at most, a few clones. With regards to such stands no chances can be taken. 

As pointed out in the introduction (Euphytica 1, No 1, 1952) mixing of clones, the 
usual procedure in silviculture, offers special advantages. But in this respect the poplar 
which was rather grown along roads or at the border of fields or grasslands than as a 
forest tree provided an exception. The crossing programs carried out in this country 
and elsewhere, however, afford an opportunity to treat poplars more like other forest 
species, ie. to grow them in stands composed of a great number of clones. This 
will lead to other modes of working (use of younger material one year old, or even 
cuttings, planted in more closed stands at smaller distances, to be thinned later). Once 
we have arrived at this stage individual infection will have lost its point and the above- 
described infection on testing plots will certainly suffice. If some clones prove later to 
be susceptible they will be removed in thinning. 

2. The crosses between Aigeiros-and Leuce also have not lived up to expectation, 
as they often exhibit a stunted growth. Our experience up to now has been that Trepidae 
x Aigeiros or Aigeiros Xx Trepidae always produce dwarfed offspring. Whether the 
same holds with the Albidae has not yet been ascertained, but in this respect too we 
are not optimistic. 

Our second aim, viz. the production of good clones for light soils, will probably 
not be attained by these means, though perhaps Albidae x Aigeiros crosses may yield 
something of value. There are, however, other promising possibilities. As examples I 
should like to name: 


a. The crossing program undertaken in Sweden involving hybridization of the 
European P. tremula with the American trembling poplars. In America two species of 
trembling poplars are found, viz. P. tremuloides MicHx and P. grandidentata Micnx. 
Populus grandidentata grows in its natural habitat on somewhat drier soils than those 
preferred by P. tremuloides and is also less exacting as to soil fertility, so that this 
species in particular will be drawn into our work. 

b. Selection and crossing within the Dutch varietal range of this species or crossing 
with selected material from other European countries. 

In this connection I should like to mention the plantations of the Nederlandse 
Lucifersfabrieken at Boxtel where Polish selections of P. tremula are growing which 
are doing here fully as well as the Aigeiros poplars (in the present case P. marilandica). 
They are characterized by slender and straight stems. Such trees have already proved 
themselves very valuable for crossing with individuals selected in our own country. 

c. Crosses between Albidae and Trepidae. 


So in this field there are many possibilities that are being explored, but it is too soon 
yet to mention definite results. It is, however, certain that these crosses too present 
various cases of heterosis and that the prospects are as good as with the Aigeiros 
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group. Even.more than in this group clonal mixtures should be the aim, in view of the 
fact that the trembling poplars are going to be used much more in forest stands than 
in road or border plantations and also because of the difficulties adherent to vegetative 
multiplication of the trembling poplars. Testing for canker resistance can here be 
executed best not individually but on clonal fields through natural infection by inter- 
mixed, artificially infected susceptible types as described above. 

The difficulties experienced with vegetative propagation of these poplars and which 
we had hoped to surmount by crossing with members of the Aigeiros group still 
remain. We continue therefore our search for methods to promote vegetative multi- 
plication. It may be observed that in general the Albidae root easier than the Trepidae. 
Moreover there appear to exist considerable variations from one individual to another. 
Consequently in the crossing program special attention should be paid to the rooting 
of the progenies of each parental pair, so that the parents comparing favorably with 
respect to hereditary transmission of this property, can be detected. 

3. A third indication given us by the hybridization work performed till now is that 
it is better, in general, to use pure species than hybrids. 

Types of great promise in this connection are P. deltoides angulata Arr. and P. 
nigra italica pu Rom. As P. deltoides MARSH. subsp. angulata occurs not only in Mis- 
sissippi and Tennessee, but much farther north than we first assumed, along the big 
rivers and in New England, it will be possible to use this subspecies on a much larger 
scale than before in a crossing scheme intended for our country and our climate. In 
this work particular attention will be paid to the provenance of the parental trees, 
which will be possible through the connections we now have in the United States, 
The subspecies monilifera HENRY from Minnesota and Wisconsin is also valuable in 
this scheme, as well as the subspecies missouriensis imported in 1891 by the ‚„Neder- 
derlandsche Heidemaatschappij’” and the indigenous P. nigra, which still occurs 
sporadically in this country. 


In the beginning of this article I have drawn attention to the fact that our annual 
production of poplar timber amounts to 135.000 m?. This figure compares favorably 
with those pertaining to other, less rapidly growing trees, but it is still much too low 
for the species in question. 

The market for poplar wood is constantly increasing in our country, especially as 
a result of the heavy demands by the chemical and pulp industries. It is our duty, 
therefore, to raise the production by all means at our disposal. 

The Netherlands can easily attain a production figure of 300.000 m?, partly by 
increasing the plantations but especially by developing fast growing, well-shaped, 
disease-resistant hybrids, creations of purposeful breeding. 


SAMENVATTING : 
Het genetische werk in de bosbouw, in het bijzonder de populierenveredeling in Nederland 
II 
Nadat in het voorgaande artikel enkele algemene grondslagen voor het veredelin gs- 
werk in de bosbouw zijn gegeven, behandelt dit vervolgartikel meer in het bijzonder 
de tegenwoordige stand van de populierencultuur in Nederland. 
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Fia. 6. HETEROSIS BREEDING. POPULUS EURAMERICANA FORMA SEROTINA HART., 
HYBRID BETWEEN P. NIGRA L. AND THE AMERICAN P. DELTOIDES MARSH... 
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De populier is te allen tijde in Nederland meer een boom van de landbouwgronden 
dan een bosboom geweest. Nogfgeen 2% van de Nederlandse bossen is populierenbos 
en toch bestaat 20% van onze jaarlijkse houtopbrengst uit populierenhout, voor 
verreweg het grootste gedeelte afkomstig van weg-, grens- en erfbeplanting. Aange- 
toond wordt dat dit feit aanvankelijk mede oorzaak is geweest van een geleidelijke 
achteruitgang van de cultuur, verbastering van soorten, veel optreden van kanker en 
onvoldoende verzorging. 

De Nederlandse Heidemaatschappij die in 1888 is opgericht, heeft in Nederland 
de eerste stoot gegeven tot verbetering, door import van nieuw stekhout uit Amerika 
(1891). Toch bleef ook daarna deze cultuur een min of meer kwijnend bestaan leiden, 
omdat het sortiment in West-Europa over het algemeen zo was verbasterd (2-huizig- 
heid van de populier) dat men er niet meer uit kon komen. Het in 1937 door schrijver 
van dit artikel gepubliceerde werk: „Het geslacht Populus, in verband met zijn be- 
tekenis voor de bosbouw”, heeft getracht de nomenclatorische moeilijkheden, waar- 
onder dit geslacht zuchtte, op te heffen en tevens voorstellen gedaan betreffende de 
verdere benamingen en cultuur. Deze voorstellen hebben internationaal ingang ge- 
vonden en zijn mede aanleiding geweest tot de oprichting van de „Commission Inter- 
nationale des Peupliers,” waarbij thans vrijwel alle populieren- verbouwende landen 
zijn aangesloten. 

Nadat de te naamstelling en botanische onderkenning aldus was opgelost, heeft de 
Ned. Heide Mij authentiek materiaal van voor dit doel geselecteerde moederbomen 
van bruikbare soorten in een centrale kwekerij te Keppel samengebracht en het hiervan 
verkregen materiaal onder keur en plombe van de Ned. Alg. Keuringsdienst B. in de 
handel gebracht. Dit materiaal was tevoren door kunstmatige infectie onderzocht op 
zijn resistentie tegen kanker. Alleen volledig resistent materiaal wordt uitgegeven. 

Deze maatregel is een volledig succes geworden, daar in Nederland thans de gehele 
populierenhandel loopt via de N.A.K.B.-contrôle, met waarborg voor soortechtheid 
en kankerresistentie. Alle door de Ned. kwekers als cultuurbomen verkochte popu- 
lieren zijn thans oorspronkelijk afkomstig van de Centrale Populierenkwekerij der 
Ned. Heide Mij te Keppel. 

Echter gold het voorgaande uitsluitend een selectie uit het bestaande materiaal. 

Een 2e stap is geweest, het tot stand brengen van nieuwe doelbewuste kruisingen. 
De hierbij gevolgde werkwijze, de aanvankelijke doelstellingen, de ondervonden moei- 
lijkheden en de als gevolg daarvan thans gedeeltelijk gewijzigde werkwijzen en nieuwe 
principes worden in het artikel nader beschreven, in het bijzonder de kruisingen binnen 
de groep Leuce met de Amerikaanse trilpopulieren en het gebruik voor dit kruisings- 
werk van zuivere soorten uit de groep Aigeiros (P. deltoides angulata, missouriensis, 
monilifera, P. nigra en nigra italica). 

Tevens wordt in dit verband nog besproken, dat bij het steeds toenemend aantal 
kruisingen de individuele infectie ter contrôlering van de resistentie tegen kanker 
schier onmogelijk wordt, en het vòòr en tegen van natuurlijke en kunstmatige infectie 
wordt tegenover elkander afgewogen. Dit mede in verband met de toekomstige ont- 
wikkeling van de gehele cultuur: de éénclonige beplanting of het veelclonige bos. Voor 
de Aigeirosgroep zal waarschijnlijk ook in de toekomst hier te lande de één- of althans 
weinig-clonige beplanting blijven overheersen, omdat hier het hoofdaccent zal blijven 
vallen op de grens-, weg- en erf beplantingen. Voor bosbeplanting, waarvoor in de 
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eerste plaats de Leucegroep is te bestemmen, doch waarvoor toch ook nog Aigeiros- 
populieren in aanmerking komen (we hebben hier te lande ook nog circa 4400 ha 
populierenbos) is in de algemene inleiding (I) reeds de waarde en betekenis van de 
veelclonigheid betoogd. 

Nederland produceert thans per jaar 135.000 m? populierenhout, doch ziet zich 
genoodzaakt, in verband met de steeds toenemende vraag, deze hoeveelheid op korte 
termijn zeer sterk op te voeren. Zulks is voor deze snelgroeiende soort ook mogelijk 
niet alleen door uitbreiding van het areaal, maar ook en vooral door het doelbewust 
kweken van nieuwe bastaarden. 
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CROSSBREEDING 


Crossbreeding experiments were started on account of the outcome of early che- 
mical studies of the roots of both species. It appeared that some malaccensis clones 
had the same insecticidal value as elliptica clones, though they had a much lower 
percentage of rotenone. In addition to rotenone the roots of the malaccensis 
material contained other related toxic substances. One clone of the malaccensis 
collection did not contain rotenone at all but a corresponding quantity of toxicarol 
instead. 

In the beginning it was deemed possible to breed a derris plant, possessing the high 
rotenone content of elliptica and in addition the other toxic substances of malaccensis. 
For this purpose breeding work with Derris was started in 1935 with species crosses. 
Later the importance of the wild population was realized and crosses between varieties 
of elliptica were performed also. 

Castration of the flowers and pollination do not offer any special difficulty. As with 
most Papilionaceae the pollen is freed before opening of the flower and self-pollination 
in the bud is the rule. The flowers are castrated two days before opening and two 
days after this operation the stigmas are pollinated artificially with pollen from large 
buds or from very young flowers. Immediately after castration the flowers have to 
be bagged to avoid pollination by insects. Bees especially are very frequent visitors 
of the unprotected flowers. 

The inflorescences bear a large number of flowers and as a rule it takes more than 
a week before the last flower opens. As bagging has a deleterious effect on fruit 
setting, only flowers opening at two consecutive days have been used for crossing. 

About 10 days after pollination the results are apparent; successful crosses are 
indicated by developing pods, unsuccessful ones by dropping of the flowers. Four 
months after flowering the pods can be harvested and contain 1 to 3 seeds according 
to the variety. 

The seeds germinate readily when sown as soon as the pods show the first signs of 
ripening. When dried they lose their germination capacity. 


In general leguminous plants are easy objects for the breeder. Not so, however, 
with Derris and especially not with the cultivated material. In fact the difficulties to 
obtain hybrid seed were directive for the crossbreeding program. 

To begin with the most valuable clone ‚‚ngawi”’ did not produce flowers at all; 
during a period of 5 years hundreds of mature plants were observed, but not a single 
flower was found. However, all the other high quality clones flowered profusely, 
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especially from April to June, and some of them for a second time in September or 
October. | 

The „wulung” type produced numerous flowers, but during 8 years of observation 
involving hundreds of plants not a single pod was found, though self-pollination must 
have been very intensive. At least 10.000 crosses with many wild and cultivated varie- 
ties were made and only one pod with two seeds was produced. The pollen of this 
type contains 70 % of normal grains and when it is used as a father plant hybrids can 
readily be obtained. 

The heavy flowering type „pantu’’ also never produced one single pod, though 
thousands of crosses were made. Its pollen was completely abortive; later it appeared 
that the „pantu” type was triploid. 

Other cultivated types could be successfully used as male and female parents, 
though on an average about 1000 crosses had to be made to get 5 pods containing 
7 or 8 seeds. Seed setting of many wild varieties is much better and when they are 
used as mother plants, hybrid seed is comparatively easily obtained when cultivated 
clones are used as pollen parents. 

Experiments indicate that plants that are cross-fertile when used as female parent 
are also self-fertile. 

When so many crosses have to be made for the production of a single seed mistakes 
are very likely to occur. To ascertain the hybrid nature of the seedlings produced, 
these plants have been studied morphologically and in the majority of cases their 
hybrid nature could be determined with reasonable certainty. 


Among the offspring of the malaccensis-elliptica crosses some dwarfs occurred, but 
the majority showed normal development. The oldest hybrids have been propagated 
by cuttings and enough roots could be harvested to enable a detailed chemical analysis 
(table 1). 


TABLE |. ANALYSIS OF THE ROOTS OF SOME HYBRIDS OF THE CROSS 
DERRIS MALACCENSIS X DERRIS ELLIPTICA (WULUNG) 


Percentage of dry weight 
Plant no. 
Ether extract Rotenone 

Ds A EE AE 16,6 = 
EO edn kB Pr ee 4.8 — 
OUA te tm an NE 16.9 6.5 
IO veen tn ale 2.4 — 
Nn EN ie 10.6 2.0 
14 om erhes ove SOEREN 6.5 Ees 
ORR NEMES AS as D 12.3 — 
164 veh Piat ef 6.3 — 
19 voren eene Riet 8.4 — 
LO VE ine 20.3 Tia 
DA ee ve a 18.6 — 
DA AEN 6.3 — 
INGIGEGENS Sn 20.7 5,3 
elliptica (wulung) .... 22.3 10.2 
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From this scanty evidence the chemical composition of the hybrids appears to be 
very variable. Besides plants containing as much ether-extractable substances as the 
parent species others occur that are devoid of all active properties. Most plants do 
not contain any rotenone at all or only a very small quantity, some an intermediate 
percentage. 

The amount of roots available was not sufficient for identification of toxic substance 
other than rotenone. However, it is highly probable that in some plants (2, 15, 22) 
a large quantity of such substances occur, as a malaccensis clone is known with 20 % 
ether extract, containing no rotenone at all but 5 % toxicarol instead. In this clone 
toxicarol seems to replace rotenone quantitatively. The hybrids 2 and 22, therefore, 
might have the same insecticidal value as plant 6 or as the malaccensis parent. 

A younger series of hybrids was studied less intensively. The available quantity of 
roots was sufficient for a colorimetric test enabling a close estimation of the quantity 
of ether-extractable substances. 

Among 115 hybrids, originating from crosses between a number of cultivated, 
highly toxic clones, and wild plants of Derris elliptica, two occurred with an ether 
extract amounting to 5-6 % of dry weight and eighteen with 2-3 %. The ether extract 
of all other plants did not surpass 1 %. 

Among 73 hybrids of crosses between wild plants of Derris elliptica eleven con- 
tained 2 % ether extract and the others even a smaller quantity. 

High content of toxic substances is strikingly recessive in crosses with wild material. 
Unfortunately no F, plants could be raised and therefore it is not known whether 
a combination of high insecticidal value with characters wanted from the wild 
material is possible. 


CYTOLOGICAL OBSERVATIONS 


As stated above crossbreeding work is hampered by sterility of pollen and egg 
cells. In order to get an idea of the causes of this sterility a study was made of the 
pollen and of the chromosome numbers. 

During several seasons pollen samples of wild and cultivated plants were studied 
by staining with aceto-carmine. In general the pollen had a rather constant composi- 
tion, though in some cases it was bad at the beginning of the flowering season. The 
type „„wulung” was studied very intensively, all samples showing about 70 % of good 
pollen; the same percentage was found in the elliptica types „„putih” and „„kotari”’. 
The „tapos” type had about 50 % of good grains, large and small ones in definite 
proportions. The clone Serawak creeping had only good grains, it shared this character 
with most of the wild elliptica material. 

The cultivated clone of D. malaccensis used in the crossbreeding program, was 
completely fertile, some wild plants of this species, however, were more or less sterile. 


The chromosome studies have been made during the Japanese occupation of Java 
__in collaboration with K. BOEDIJN, now Professor in botany at the Agricultural College 
at Bogor (Buitenzorg). Under the prevailing conditions it was only possible to count 
the number in smears of root tips stained in aceto-carmine; time and facilities were 
lacking for a detailed study of their morphology and of their behavior at meiosis. 
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Suitable root tips could be obtained within two weeks after planting of woody cut- 
tings in moist, coarse sand. 

As appears from table 2 D. elliptica as well as D. malaccensis, wild and cultivated, 
contain plants with 2n — 22 and 2n — 24. The cultivated elliptica type „‚pantu”’ 
was found to be a triploid 2n — 36. 

One to three plants of five other species were studied also and the somatic numbers 
22, 24 and 26 were ascertained. More plants should be studied to know whether these 
numbers are constant within these species (table 2, fig. 1). 


TABLE 2. SOMATIC CHROMOSOME NUMBERS IN THE GENUS DERRIS 


Derris elliptica 


Cultivated types (clones) Wild material 

Putih Laren 0 a Ee: 22 Java 17 different plants, 1. nr Sn 
Wilungssstt on we se 22 24: different plants ari Were 
LSO Eil Sne sk: SRE en tee 2 Sumatra 

Sérawakacneepina nme 24 2different plants Mee 
TENEN EEN EE … 24 3 differentiplants un teen 
FAO RENE Pe erde 24 Celebes 

LANDEN 2 A en 24 3 different plants ee 
VET Ere EN OR 36 6 different plants .. ... 24 


Derris malaccensis 


Cultivated types (clones) Wild material 
Tbamtedungn sn ee 22 Java G different plants. mn 
IN Dam lek ee eb ee a 22 8 different plants …: 24 
IND TOIGE f E 24 Sumatra 2different plants .. .. . 24 
Celebes 3 different plants .. . - “24 
Flores 1 plant, MER PN 24 
Derris elegans BENTHAM . . ….... 22 | plant from West Java 
Derris uliginosa BENTHAM …...... 24 2 plants from New Guinea and West Java 
Derris heterophylla BACKER (vern. gadel) 24 3 plants from different parts of Java 
Derris timorensis (D.C.) PrrrieRr. . . . 26 l plant Botanical Garden, Bogor, Java 
Milletia dasyphylla HookeRD) . ... 16 1 plant collected near Bogor, Java 


1) The genus Milletia is closely related to Derris 


Asa rule at one locality plants of both species with different chromosome numbers 
are growing side by side, nearly in equal numbers. Along the Karang river 6 elliptica 


plants were found with 2n — 22 and five with 2n — 24; along the Roban river 4 with 
22 chromosomes and 3 with 24. 


At the time these chromosome studies were made, many F, plants were available 
and among them quite a number originating from crosses between plants with 22 
and 24 chromosomes. Twelve of these plants (table 3) judged to be hybrids on the 
basis of morphological observations were studied and in all of them 23 chromosomes 
could be ascertained, whether both parents belonged to the same or to different 
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Fig. 1. SOMATIC CHROMOSOME NUMBERS OF DERRIS ELLIPTICA, DERRIS MALACCENSIS AND OF SOME 


HYBRIDS. 
Î AND 2 ELL. 2N — 24; 3 ELL. 2N — 22; 4 MAL. 2N —= 24; 5 MAL. 2N —= 22; 6 ELL. 2N == 36 


(,,PANTU'”); 7 AND 8 2N = 24 X ELL. 2N — 22; 9 MAL. 2N —= 22 X ELL. 2N — 24 ALL HYBRIDS 
HAVING 2N = 23, 


species, were wild or cultivated. To avoid the influence of expectation, the counts were 
made by both of us, not knowing what kind of material we were studying. Once a 
double plate was seen, showing exactly 46 chromosomes. 


TABLE 3. LIST OF CROSS-COMBINATIONS STUDIED (SEE TEXT) 

D. elliptica wild 224 Drellkswild 2n =22 2 different plants 
D. elliptica wild Im He Drellsculta Zn 22 4 different plants 
D. elliptica wild 2m 24% Damdleult. 2m — 22 4 different plants 
D. malaccensis cult. 2n —= 22 X D.ell. cult. 2n —24 2 different plants 


Figs. l and 2 show some representative plates of the material described. From these 
drawings it is apparent that there are long and short chromosomes, curved and 
straight ones. Constrictions could not be seen in the aceto-carmine smears. 
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Fig. 2. SOMATIC CHROMOSOME NUMBERS OF 5 OTHER DERRIS SPECIES. 
1 DERRIS ELEGANS BENTHAM 2n == 22; 2 D. HETEROPHYLLA BACKER 2N == 24; 3 D. TIMORENSIS 
(D. C.) PITTIER 2N== 26; 4 D. ULIGINOSA BENTHAM 2N — 24 (DOUBLE SET); 5 MILLETIA 
DASYPHYLLA HOOKER 2N — 16. 


In all of 63 different plants of D. elliptica and of 23 belonging to the species malac- 
censis the chromosome number was determined. Of the elliptica and malaccensis 
plants 38 and 14 respectively had 24 chromosomes, for 2n — 22 these figures were 
25 and 9. Though a thorough study has been made of the morphology of these plants, 
no correlation could be established with the number of chromosomes. There is no 
question at all of a possibility of making subspecies with 22 and 24 chromosomes. 
Obviously there is no difference in the total gene-content of both groups, but a 
difference in arrangement of the genes. 

As stated there are long and short chromosomes, two short ones nearly make one 
long one. It may be therefore that the 22-chromosomes types have originated by fusion 
of 2 pairs of short chromosomes of the 2n — 24 plants. The reverse may be true also, 
the occurrence of 24 chromosomes is perhaps the result of fragmentation of one pair 
of long chromosomes of the 2n — 22 material. 

As far as can be judged from drawings of four plates of Derris heterophylla (2n = 
26), this species has two pairs of long chromosomes only; in the 24 chromosome plants 
of D. elliptica and D. malaccensis at least 3 such pairs can be seen. The analysis of 
a large number of plates reveals the occurrence of four long pairs in the 22 chromo- 
some material. 

A start was made with a study of the meiotic divisions and an examination of the 
few smears made, showed that the number of „„bodies” at metaphase was less than 
half the somatic number. This suggests the occurrence of multivalents or of ring 
formation. 

The semisterility of the pollen of many plants and the facts revealed by the 
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chromosome studies indicate the frequent occurrence of some kind of structural 
hybridity in both species. In line with this assumption is the occurrence of dwarfs 
among the seedlings of many plants. 

A large series of such dwarfs has been observed during 5-6 years; many have suc- 
cumbed at an early date, but at the end of this period some were still growing, every 
year shedding their leaves once or twice and making healthy, but very short new 
growth. Not one of them surpassed a height of 50 cm and all had a very bushy ap- 
pearance. Such dwarf plants have been observed in many species, always in connec- 
tion with chromosomal aberrations. 

Without doubt a detailed study of meiosis and of the morphology of the chromo- 
somes at mitosis will produce better evidence concerning the relations between both 
chromosome numbers and the causes of speciation in the genus Derris. 

A preliminary study of young leaf tissue of a ‚‚ngawi”’ clone growing in the hot- 
houses of the Laboratory for Tropical Husbandry in Wageningen revealed that the 
chromosome morphology can be studied with the phase-contrast microscope. Though 
the chromosomes are not large the constrictions are quite distinct. 


GENETIC SYSTEM 


Collecting in the wild started in the hills upstreams. Derris plants were scarce in 
those regions and for that reason my attention was soon directed towards the banks 
of the rivers near their mouth, where derris plants were very frequent, growing at an 
average at 25 metres apart from each other. These plants must have developed from 
branches coming down with floods (,„bandjirs””); they represent the population of the 
whole basin of the river. 

Under large derris plants small seedlings are quite frequently seen. As these seedlings 
are growing under the dense canopy of the forest, they have no chance to develop into 
mature plants, save in the case that a neighboring tree dies, or at edges of clearings. 

From the biology of the flower it is clear that self pollination is achieved before the 
opening, as is the case with many leguminous plants. As wild derris plants in general 
are perfectly self-fertile most seeds should be the result of self-pollination. However, 
the flowers when open are visited so intensively by pollinating insects, that there is a 
chance that a small percentage of seeds results from spontaneous cross-pollination also. 

From the above considerations a derris plant in general should be expected to be 
strongly homozygous. 

However, the available facts do not support this supposition. From six wild plants 
(3 elliptica and one malaccensis from the east coast of Sumatra and two elliptica 
from Java) a small set of spontaneous seedlings has been studied. The results of this 
study are compiled in table 4; H means that the seedlings are all alike and S means 
that the parent plant is segregating for the character indicated. 

Not all characters have been described for every plant; for that reason the number 
of plants is added in those cases where they were alike (H). For habit all mother 
plants are segregating, they all contain among their off-spring weak and strong 
growing individuals. In most sets dwarfs also occur, which are not considered in this 
table. The young vigorously growing shoots vary according to the plant from 1 to 5 
mm in diameter, this feature being very characteristic. The shoots are more or less 
hairy or glabrous and in many cases the internodes are white or show a very pale to 
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deep wine red. The shape of the leaves varies from oval to oblong, they are pointed 
or obtuse; their surface is glabrous or more or less hairy. The number of leaflets of 
the compound leaf can be used for diagnostic purposes, it has been treated statistically 
by counting 50 random leaves at a large plant and it varied from 2-3 to 6-7 pairs. 
The flower is also useful in this respect, however, at the time the notes were made 
only a few plants were flowering. The tendency to produce flowers is itself a character 
that shows a notable variation. 


TABLE 4. THE VARIABILITY OF 6 SETS OF SPONTANEOUS SEEDLINGS 


| Young shoots Leaf characters Flower characters 
ee nn | EE 7 mek | nn 
Den an hair COL | hairi- 7 | ness | color- 
of seedlings | Vigor hees inter. shape | Tess eros color | stan, Be 
| | 
Kebandungan (18) S S SRS S | 
Rimbun (28) S SS nk ar Sate ak nne H(6) 
Belawan (29) S S Sed (22) S S | H(3) | HS) H(6) 
Mariendaal (19) S S EEC MS | H(3) | H(3 S 
Kaliroban (6) S Ss ‚H(6) | S | H(6) | 
Malaccensis (27) S S S S St ECT Sn 


Contrary to expectation the six random plants tested appeared to be rather hete- 
rozygous. This maintenance of heterozygosity in spite of the fact that the majority 
of the seeds must have been the result of selfing deserves an explanation. 

Among the spontaneous seedlings many weak plants occur, indicating a depressing 
effect of inbreeding. In general homozygous plants may be weaker than more hete- 
rozygous ones and as a consequence among the seedlings the heterozygotes may 
have much more chance to develop into a flowering plant than the homozygotes. 
In all probability this hybrid vigor prevents the homozygotes to get a dominating 
position in the population. In addition there is a certain degree of structural hybridity 
that may contribute to this situation. 


Among many others there remains one interesting question, that might be dis- 
cussed under this heading viz: what is the origin of the toxic plants and why are they 
so rare in the wild population? 

Crossbreeding experiments show that high contents of toxic substances are reces- 
sive. When toxicity is due to a number of genes in recessive condition, one dominant 
allelomorph being able to prevent its development, toxic plants may arise in the 
population as rare segregants. As no F, generations of a cross could be raised this 
supposition cannot be verified. 

The toxic recessive plants arise mainly by inbreeding and for that reason such 
plants in general, should be relatively weak, having a small chance to come to the 
fore in the wild population. 

Actually all cultivated clones are weak growers except the type „„pantu” that might 
derive its vigor from its triploid condition. 

A few recessive genes and the effect of natural selection are sufficient to explain 
the rarity of toxic plants in the wild and their absence from the collection. 

The only factor of selective value for the toxic plants has been man. In the course 
of time he has given these types a chance of survival by taking them into cultivation. 
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SAMENVATTING 


STUDIES OVER DE VEREDELING VAN DERRIS ELLIPTICA EN DERRIS MALACCENSIS 


2. Kruisingswerk, cytologische waarnemingen, genetisch systeem 


Met kruisingswerk werd in 1935 een aanvang gemaakt in de hoop zaailingen te 
verkrijgen, waarin het hoge rotenongehalte van Derris elliptica is gecombineerd met 
het hoge gehalte verwante insecticiden van Derris malaccensis. Later is ook massaal 
kruisingswerk verricht tussen gekweekt en wild materiaal van Derris elliptica. 

Het kruisingswerk ondervond vele moeilijkheden, doordat de belangrijkste cloon 
„ngawi”’ in het geheel niet bloeit en enkele andere hoogwaardige clonen weliswaar 
bloeien, maar noch na zelf bestuiving, noch na kruising vrucht zetten. Enkele andere 
zijn wel te gebruiken, maar op een 1000 tal kruisingen worden toch niet meer dan 7-8 
zaden gevormd. 

Wilde vormen zijn in het algemeen redelijk fertiel en laten zich ook met hoogwaar- 
dige gekweekte clonen kruisen. 

Een groep van de oudste soortshybriden produceerde reeds zoveel wortels, dat 
daarvan een analyse kon worden gemaakt (tabel 1). Van een jongere groep hybriden 
van kruisingen tussen gekweekte hoogwaardige en wilde variëteiten van Derris 
elliptica en tussen wilde vormen onderling kon colorimetrisch het gehalte aan aether- 
extract worden bepaald. Op twee planten met 5-6 % extract na, bevatte geen van de 
hybriden practisch enig rotenon. 

In beide soorten, onder de gekweekte zowel als onder de wilde planten, werden de 
somatische chromosoomgetallen 22 en 24 gevonden. Het type „pantu” van de soort 
D. elliptica was triploid met 36 chromosomen. Tevens werden enkele andere soorten 
onderzocht (tabel 2). Planten met verschillend aantal chromosomen komen wille- 
keurig verspreid voor en morphologisch is er geen verschil tussen beide groepen te 
constateren. Naar alle waarschijnlijkheid hebben we bij derris te maken met structu- 
rele verschillen tussen de chromosomen. Hybriden tussen beide typen bezitten 23 
chromosomen. 

Uit onderzoek van de zaaisels van een zestal willekeurige clonen bleek, dat alle 
planten vrij sterk heterozygoot zijn, niettegenstaande het zaad in het algemeen door 
zelf bestuiving ontstaat (tabel 4). 

Wanneer wordt aangenomen, dat voor het ontstaan van giftige planten enkele 
factoren recessief aanwezig moeten zijn, dan zullen deze zaailingen slechts door in- 
teelt kunnen ontstaan. Ze zullen daardoor in het algemeen zwakke groeiers zijn, 
zodat slechts enkelen in de felle strijd om het bestaan tot volwassen planten zullen 
uitgroeien. 

De meeste gekweekte vormen zijn inderdaad relatief zwakke groeiers en zo is het 
te begrijpen, dat onder + 400 in het wild verzamelde planten er geen enkele giftige is 
gevonden. 
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INTRODUCTION 


Among the numerous bud-sports that have been found in potato varieties (DoRST, 
2, 3) two have been studied in detail by the author with regard to the genetical nature 
of the tuber color. They are bud-sports of the variety Rode Star, designated as Bonte 
Rode Star and Groene Rode Star. 

Rode Star and the two variants just mentioned may be characterized as follows with 
respect to color. 

Rode Star—The stem, petiole and veins are red-violet; the tubers are of an even 
red-violet color. 

Bonte Rode Star—Stem, petiole and veins are red-violet. Only in growing this 
mutant side by side to the normal type one can detect a small difference, the mutant 
being slightly lighter in color. The tubers are largely devoid of anthocyanin, but near 
the eyes, especially below them, red-violet spots of variable size occur. Sometimes 
small colored patches may be found between the eyes (fig. 1 C). 

Groene Rode Star—Stem, petiole and veins are tinged with red-violet. Grown 
next to Rode Star they seem to be green at the first glance. The tubers are almost 
entirely red-violet; near the eyes and especially below the eyes, however, pigment is 
lacking. Between the eyes too one may sometimes observe patches free from antho- 
cyanin (fig. 1 B). 

In studying the tubers of the Groene Rode Star and the Bonte Rode Star one dis- 


covers that the pigmented and nonpigmented parts of these two bud-sports are 
exactly reversed. 


PROGENY RESULTING FROM SEXUAL REPRODUCTION 


Since Rode Star and the bud-sports have sterile pollen they can be used only as 
mother plants. Varieties with uncolored skin were chosen as father plants. 


TABLE 1. SKIN COLOR OF THE SEEDLINGS 


Red-violet | Blue-violet | Uncolored Total 
Rode Star XxX _Triumf 8 0 13 21 
Rode Star X Triumf 9 0 6 15 
Bonte Rode Star Xx Triumf 11 O0 13 24 
Groene Rode Star X Triumf 0 0) 60 60 
Groene Rode Star Xx Triumf 0 0 4 4 
Rode Star XxX Simson 4 4 9 17 
Rode Star X Simson 12 8 15 35 
Bonte Rode Star Xx Simson 6 9 13 28 
Groene Rode Star Xx Simson 0 0 Je: 12 
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TWO REMARKABLE BUD-SPORTS IN THE POTATO 


These crosses suggest that Rode Star is heterozygous for a factor determining 
pigment formation. Bonte Rode Star behaves as Rode Star. Groene Rode Star on the 
contrary produces when crossed the same effect as an uncolored variety. 

As a result of the pioneers work of AssEYEVvA (1) followed by experiments performed 
by other investigators, it is now generally accepted that many bud-sports are periclinal 
chimeras. 

Very likely Groene Rode Star is a periclinal chimera, the sub-epidermal layer of 
which is genetically different from the others. Bonte Rode Star is probably a periclinal 
chimera, with an epidermis that differs genetically from that of Rode Star, but with 
a sub-epidermis identical to that of last-named variety. 

The hereditary behavior of Bonte Rode Star corresponds to that of Rode Star, 
which is to be expected if the sub-epidermal layer is in both cases of the same genetic 
constitution. The different constitution of the epidermis has no influence on the here- 
ditary transmission of characters. 

It is very remarkable too that among this progeny and also among thousands of 
other descendants of Rode Star, obtained by using several other varieties as pollen 
parents, never a single seedling has been found that exhibited the color pattern of 
Groene or Bonte Rode Star. This pattern is probably related to the periclinal charac- 
ter of both mutants. Here, as in the case of other plants, certain forms can only occur 
as bud-sports, but cannot be secured by means of sexual reproduction. 

Assuming that the primary meristem of the potato is originally composed of three 
layers of cells we arrive at the following schematic representation. 


B C 


Fis. 1. A — RODE STAR B — GROENE RODE STAR C — BONTE RODE STAR 

Rode Star has also produced a „„white”” bud-sport, in which the tuber as well as the 
foliage, lack anthocyanin. It is not known, however, whether this mutation interests 
the two outer cell layers or all layers. 


WHICH CELL LAYER, OR CELL LAYERS, FORM THE SKIN OF THE POTATO TUBER ? 


Opinions differ as to which cell layer forms the skin of the tuber, the epidermis or the 
sub-epidermal layer. The behavior of these bud-sports indicates that both cell layers 
are involved, in the sense that near the eyes and especially below them the skin is 
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mainly formed by the sub-epidermal layer and at other places entirely or chiefly by 
the epidermis. 


CHARACTER OF THE MUTATION 


The constitution of the progeny obtained by means of sexual reproduction suggests 
that here a factor determining, or at any rate contributing to, the red color, has mu- 
tated. This view is corroborated by the fact that the same mutation has been found in 
the variety Furore, a red skinned potato developed from the cross Rode Star x Alpha. 
A parti-colored red bud-sport has also occurred in Urgenta, a red-skinned variety 
that originated from the cross Furore Xx Katahdin. In the literature parti-colored red 
tubers of the old German variety Wohltmann are mentioned. This variety is the 
female parent of Rode Star. 

It certainly is not due to chance that the parti-colored red mutation reappears in the 
third generation of Wohltmann, after crosses involving each time another pollen 
parent. The factor responsible for the red color of Wohltmann, or a complementary 
factor for this color, seems to mutate readily. 


SUMMARY 


Bonte Rode Star and Groene Rode Star are probably periclinal chimeras in which 
a mutation has occured, respectively in the epidermis and in the sub-epidermal layer. 
The color of the tubers suggests that the skin of the potato tuber is chiefly derived 
from the epidermis, but that near the eyes, especially below them, the skin originates 
from the sub-epidermal layer. 


SAMENVATTING 


Het moet waarschijnlijk worden geacht, dat de Bonte Rode Star en de Groene Rode 
Star periklinale chimaeren zijn, waarin respectievelijk in de epidermis en subepidermale 
laag een factormutatie heeft plaats gevonden. De kleur der knollen wijst er op, dat de 
schil van de aardappelknol voor het grootste gedeelte wordt gevormd door de epider- 
mis, doch bij de ogen, speciaal aan de onderzijde door de subepidermale laag. 
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1. INTRODUCTION 


Potato late blight, caused by the fungus Phytophthora infestans, is occurring prac- 
tically all over the world, as is shown by a map in the book of GÄUMANN (4). According 
to recent information late blight is also present in the Belgian Congo (1) and on the 
island of Celebes, which is not yet indicated on this map. 

The damage to the potato crop, caused by the disease, is important, ranging from 
slight to very severe, according to climatic conditions. In the Netherlands reduction in 
yield caused by foliage attack, loss of attacked tubers and costs of spraying together 
are estimated at 20 million guilders a year. If blight immune varieties, equalling in 
yielding ability the present susceptible varieties, could be widely grown, the value of 
about 13.000 ha (— 32.000 acres) or about 64 % of the total acreage under potatoes in 
the Netherlands might be saved (7). So breeding immune varieties is worth trying. 


2. DIFFERENTIATION OF PHYTOPHTHORA INFESTANS 


In several countries (Germany, U.S.A, Great Britain, U.S.S.R., Java) the breeding 
of potatoes immune from late blight is endeavoured. The differentiation of the fungus 
in pathogenetically differing races was an unexpected and unpleasant complication, 
which turned formerly immune varieties into susceptible ones. Although there is 
little agreement and also little evidence as to how these races come forth, by way of 
mutation or by way of adaptation, the races behave as stable entities if maintained 
on proper host plants. 

When the breeding of potatoes for immunity from late blight at the Plant Breeding 
Station of the Centraal Bureau, the National Agricultural Cooperative Wholesale 
Society, started in 1943 two races of the fungus were known in the Netherlands, the 
“old” race and the S-race of Mürrer (10), occurring on the W-varieties, indicated by 
the author as N 1 and N 2 resp. (N means Netherlands). This reference was chosen in 
order to have a clear distinction from the letters of Mürrer (10), BLACK (2, 3) and 
MirLs & PETERSON (9) and the figures of LEHMANN (6). From then on until 1952 
7 new races were isolated, viz. races N 4, N 5 and N 7 in 1945; race N 6 in 1946; N 3 
in 1947; N8 in 1949 (found in a greenhouse) and N 9 in 1950. These races can be 
differentiated by means of a test series (table 1). 

The susceptibility and immunity of several hundreds of clones were investigated 
during the period 1943-1952; all results were in agreement with the general outlines 
of table 1. All clones could be classed in 9 host groups according to their suscepti- 
bility to the 8 races. 
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TABLE 1. REACTIONS OF TEST SERIES DIFFERENTIATING THE RACES OF PHYTOPHTHORA INFESTANS 


FOUND IN THE NETHERLANDS 


| | Races of P. infestans *) 


Host group Test series 5 DRR ee : | Ee 
| Ni [Na | N4 [Ns [N6[N7 [NS N9 
| | | | | | 

I | S. tuberosum ==) e =| 

Ii 43154555) +IJ e= on es - - + 
UI 44315 -- — ER = Ee at 
IV 441584 Pm led | 

Vv 44142 |+ | sen 
VI |__46174-30 de sei SE IS EINE 
VI | 46512 — + + Ĳ nn ie id Er 
VII sales …4737-33 EN ee 
IX 473958 | + edn den + 4E + 


1) Race N 3 has been omitted as there is only very little difference arend this race and N 1. 
2) This means: seedling 5, selected out of the progeny of cross 154 made in °43. 

3) — == susceptible. 

4) + — immune. 


Ja 


From table 1 may be deduced some important facts: 


„ Susceptibility to race N 1 is always correlated with susceptibility to all other races. 
. Immunity from one of the “new” races is always connected with immunity from 


the “old” race N 1. 


‚ Immunity from the races N4 or N5 may be combined with susceptibility to 


race N 2: 


. Clones, immune from race N 6 are always immune from the races N 5, N4 and 


and NI, but may be susceptible to the races N 2, N 7, N 8 and/or N 9. 


. Clones, immune from race N 7 are always immune from the races N 2, N 4 and 


N 1, but may be susceptible to the races N 5, N 6, N 8 and/or N 9. 


. Immunity from race N 8 includes immunity from all the other races, except race 


N9, 


„ Clones, immune from race N 9 may be susceptible to race N 8 and even the races 


N 2and N7. 


„ Clones, immune from the races N8 and N 9 are always immune from all other 


Taces, 


These facts, characterizing the host groups and the spectra of the blight races, are 


shown by the following diagram of the relationships and the differences between the 
blight races (fig. 1). 


ERD 
en 


FIG. 1. DIAGRAM OF RELATIONSHIPS AND DIFFERENCES BETWEEN THE RACES OF THE LATE BLIGHT 


FUNGUS FOUND IN THE NETHERLANDS. 
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3. INHERITANCE OF IMMUNITY 


The mode of inheritance of the immunity of potatoes, derived from Solanum demis- 
sum by means of repeated backcrossing with cultivated varieties of S. tuberosum, was 
investigated by inoculating seedlings from crosses between these potatoes and varieties 
of S. tuberosum or other derivatives of S. demissum. Records were made of the number 
of attacked and of the nonattacked seedlings, from which hypotheses regarding the 
inheritance were formulated. á s 

Young seedlings are transplanted from the seedbed into boxes and, after some time, 
inoculated by atomizing all over the plants a suspension containing zoospores and 
sporangia of a certain race or of certain races of P. infestans. Immediately after inocu- 
lation they are placed in moist chambers, where the leaves will keep wet the next 24 
hours or even longer. Then the glass windows on top of the chambers are removed in 
order to keep the plants in the best possible conditions. When infection lesions have 
become clearly visible, the glass is replaced and within 24-48 hours there are plenty 
of sporangiophores on the attacked plants, 5-7 days after inoculation. Whereas the 
nonattacked, immune plants do not show anything at all or only very small pin-point, 
black, necrotic spots, indicating that the fungus does penetrate the leaves, but that 
the plants resist further development of the mycelium in the leaves (hypersensitive 
reaction). 

In several experiments seedling plants were inoculated several times successively. 
It is thought that the necrotic hypersensitive reactions to a certain blight race in a 
previous inoculation will not influence the reactions of the same seedlings to another 
blight race in the following inoculation. Mürrer, MEYER & KLINKOWSKI (14), MEYER 
(8), Mürrer & BöRGER (13) and Mürrer & BEHR (12) have shown that in the necrotic 
cells compounds are produced which inhibit the growth of the Phytophthora mycelium, 
but also that of some other fungi. The necrotic spots formed as a consequence of a 
hypersensitive reaction upon the penetration of a certain blight race will be inacces- 
sible to an other blight race. However, if inoculations are made properly, only a small 
percentage of the leaf area will be necrotic. As there is no or only very slight transport 
of the necrotic compounds, the normal green tissue of the leaves will be able to react 
as if there had been no previous inoculation. The time, elapsed between two succes- 
sive inoculations has always been sufficient for all attacked plants to develop symp- 
toms. As a consequence of these repeated inoculations and a prolonged stay in moist 
_chambers some seedling plants succumb to root and foot diseases, others turn yellow 
and die, probably because of shortage of light, and still others are broken during the 
making of records of the numbers of attacked and nonattacked plants. 


A. Inoculations of seedlings of S. tuberosum 

These inoculations were run as checks alongside other experiments. Seedlings re- 
sulting from spontaneous pollination of the variety Katahdin were used. Not one plant 
_ was found to be immune from the blight races used (table 2). There appears to be no 
_ factor for immunity in the variety Katahdin, as far as can be determined by the pre- 


sent methods. 


B. Factor Rs 
It is evident from the data of table 3 that all susceptible plants have been eliminated 
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TABLE 2. REACTIONS OF SEEDLINGS FROM 47218 5), 
INOCULATED WITH RACES OF P. INFESTANS 


Series Race — — 
EN N11 98 0 
B N 1 48 0 
6 N 1 94 e 
D N 2 100 9) 
E N2 92 0 
F N6 101 0 
G N7 98 0 
H N64 N7 70 0 


1) 47218 — Katahdin SP (spontaneously pollinated). 


in the first inoculation, whatever race may be involved. This can be explained by 
assuming one single dominant factor Rs for immunity from the races NI to NS 
inclusive. In the crosses 4736, 4744, 4753, 4754 and 4765 a 1: 1 segregation is expected 
theoretically. In the case of the 47179 and 4898 spontaneous pollinations a 1:3 se- 
gregation is expected if the pollination has actually been a self-pollination. x°-test 
and P values, calculated according to PATTERSON (15), indicate that the hypothesis of 
one dominant factor R, is in agreement with the observed facts. 

After race N 9 was found, clones possessing factor R‚ only invariably appeared to 
be susceptible to this race N9. Factor R‚ was observed to occur in certain varieties 
of S. demissum, whereas other varieties and all their derivatives, obtained by back- 
crossing with susceptible S. tuberosum varieties, were susceptible to N 8. 

In the years 1950 and 1951 a total of 33.840 seedlings from crosses in which only 
one parent was supposed to be simplex R,, were inoculated with race N 8; 16.098 or 
47,6% appeared to be immune. In 1952 out of 6189 seedlings 2982 or 48,2% were 
immune. 

In the progeny of crosses of two clones, each having one factor Rs, theoretically 
75,0% of the seedlings are expected to be immune from race N 8. In 1952 1878 seed- 
lings from such crosses were inoculated with race N l and 1444 of them or 76,9 % 
appeared to be immune. The same percentage of immune seedlings is expected in 
spontaneous progenies, supposing self-pollination. 994 seedlings from such progenies 

were inoculated with race N 1 in 1952, of which 743 or 74,7 % were not attacked. 

Among seedlings resulting from spontaneous fecundation (probably mainly self- 
fertilization) individuals with two factors R‚ on the four lociì are expected to occur. 
Some were actually found, as may be concluded from the data of table 4. 


The observations suggest a 1:5 segregation, that can be explained by assuming 
duplex R, in the mother plants. The factorial scheme will run as follows: 
parents: ReRersrs IsKsrsFs 
gametes: RsRs + 4Rers + refs Tets 
zygotes: ReRersrs + 4Rrsrars + referers 
Thus 5 out of 6 seedlings or 83% will be immune. P values indicate the correctness 
of the hypothesis. 
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TABLE 3. SEGREGATION IN PROGENIES OF ReRsRsRs X RECESSIVE, INOCULATED WITH RACES OF P. 


INFESTANS 
. Í | hid 
(1949, 1st inoculation | 2nd inoculation | 3rd inoculation | 4th inoculation 
1950) | an mer ee 
Series |Race| — | + %-t|Race — + [%H| Race | — | +#1%+|Racel= | + + 
| | | | | | | Wp 
| | | | | 
4736 A | N1| 24 PNM 100/N6 | 0 | 16 {100 
B | N2/57|39|41|N7| 0 | 38 |100)N6 | 0 | 38 |100) oe 
C | NS5/25 | 26 | 51|N6| O0 | 26 |100|N2 | O | 17 |100/N7 | O0 | 17 |100 
4744 A | NI1/57|39 |41|N2| 0 | 39 [100/N7 | O [39 |100/N6 | 0 | 38 |100 
B | NiI/ 26 | 20 [43 [N2| 0 | 20 [100/N6 0 {20 [100/N7 | 0 | 20 |100 
C | N2/47|49|S1|N7| 0 49 [100/N6 | O | 49 |100 le li 
4753 A | _N7| 13 | 10 | 43 |N8 | o | 10 |100 Issa | | 
B | N8| 13 | 20 | 61 bs ee | | 
4754 A | N7| 3| 3|50{[N8|o0 | 3-}100 edel | 
4165 A | N1[17 | 15 | 47 [N2| O | 15 [100/N7 O | 15 |100/N6 | O | 15 | 100 
B | N1|35 | 25 | 42 |N2 23 |100/N6+| O | 23 (100 
raed | [N7 
C | N2/50|45|47|N7| 0 |44|100/N6 | O | 44 |100 
D| N7| 51 | 44 | 46 |N6 | O | 34 (100 | 
47179 A | N7|{ 6 | 14 | 7O|N8 | O | 12 | 100 
B | N7| 9 | 20 | 69 |N8| O0 | 16 |100 
C | _N8[ 19 | 45 | 70 | 
4898 A | N7{ 2| 7[|78|N8| O0 \ 7 {100 | 
B | N7| 17 | 40 | 70 |N8 | O | 40 |100 


4736 P > 0,05; 4744 P > 0,10; 4753 P > 0,50; 4754 P = 1,00; 4765 P > 0,10; 47179 P > 0,30; 
4898 P > 0,40. 
4736 — 4428 (S. demissum 29 A X Frühmölle Xx Opperdoese Ronde Xx Katahdin) x Katahdin. 
4744 — 44112 (S. demissum 29 A Xx Frühmölle X Opperdoese Ronde Xx JK 3843) X Earlaine. 
4753 — 4420-3 (S. demissum 29 A X Frühmölle x Frühmölle X Jubel) x Alpha. 
4754 — 4420-3 X Earlaine. 
4765 — 44282 (S. demissum 29 A X Frühmölle X Frühmölle x Fransen) X Flava. 
47179 — 4437 (S. demissum 29 A Xx Frühmölle x Opperdoese Ronde Xx Koopmans Blauwe) SP. 
4898 — Black 1257a (7) SP. 
JK 3843 — Bevelander Xx Veenhuizen 31185. 
4428, 4411-2, 4420-3, 44282, 443-7 and Black 1257a (7) are immune from the races N 1 to N8 
inclusive and susceptible to race N 9 (host group VIII, table 1). 


TABLE 4. SEGREGATION IN PROGENIES OF ReRsRsRe X recessive 


Cross Parentage Race — + % + B 
49240 4168-3600 Bartlaine. sen ned N8 35 146 81 > 0,30 
_ 49241 A168=36rxekruhmölles en N8 29 146 83 1.00 

51245 ATOSZZORKAND ITI noe rn ante ve NI 15 85 85 > 0,60 
5121 ATO AIDA NE za fe NI 11 53 83 > 0,80 

50372 47185-22 Xx Koopmans Blauwe . . . N8 57 230 80 > 0,10 

51294 4TLSS ILA IIS Ae en er ek NI 68 329 83 > 0,80 
B C. Factor R, 


__A number of crosses were made with the varieties Erika and Robusta, belonging 
_to the W-group of MürreR and fitting into host group II (table 1). 3664 seedlings from 
these crosses were inoculated in 1944 with race N 1, 1835 or 50,1% proved to be 
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immune from this race (table 5). This may be explained by assuming one factor for 
immunity, present in simplex condition in Erika and Robusta. Later, all seedlings 
retained from these crosses appeared to be immune from the races N 4, N 5, N 6 and 
N 9 and to be susceptible to the races N 2, N 7 and N 8 without exception. The factor 
concerned is therefore referred to as Rs. 


TABLE 5. SEGREGATION IN PROGENIES OF W-VARIETIES AND DERIVATIVES, INOCULATED WITH RACE N Ì 
OR N 9 OF P. INFESTANS 


LEK | Parentage | Race | ze ae | Yot | P 
43146 | Berlikumer geeltje X Erika .... EEN Te 70: afs +48 af == 00S0 
43147 | Bloemgraafje ln We NE N 1 46 -i--34 fe 43e UIR 
43148 Allerfrüheste Gelbe X N 1 34 37 53 > 0,70 
43149 | Bravo It NI 43 40 48 > 0,70 
43150 | Deva adr EN NI 101 130 56 > 0,05 
43151 | Duivelander DI We CRA NI 154 136 47 > 0,20 
43152 | Eersteling In Arte NI 128 106 45 > 0,10 
43154 | Eigenheimer Kes in EEE ok NI 81 94 54 > 0,30 
43155 | Erika X Allerfr. G. .. N Dsl ae 63 62 < 0,05 
43156 | Erika x Koopm. Bl. … NI 48 39 | 45 | 
43157 Erika 2 Opperd Ro NG 255 193 | 43 | < 0,05 
43158 Flava 2 Erikame Ste MNT Re 40 58 If SD ol =S 
43159 Fransen Dn He eN RIEN 102 131 56 11005 
43160 | Frühmölle MERE N1 214 227 Sl > 0,50 
43162 | Geelblom el En N1 vS PITS 59 | > 0,10 
43164 | Present Ai eN N 1 173 184 52 > 0,50 
1558 1577 | -50 > 0,70 
(1944) 
43165 _\ Robusta X Opperd.R.. . | NI 271 |- 258 49 | > 0,50 
(1952) | | 
51362 | 43154-5 X 4723334 .. N9 240 | 258 52 > 0,05 
51363 431545 Bato eeen NI 49 Srinikesn > 0,70 
51364 | 43154-5 X Libertas .. . NI 555 PM SN > 0,70 
|_N9 pes 34 | Sl > 0,90 
677 707 51 | > 0,40 
(1952) | 
51448 | 4723241 5) 47de N9 484 | 502 Sl > 0,50 
51449 | 4723241 X 4T2Ibe So NS | 273 RE 46 > 0,10 
51450 | 47232-41 he heden N9 40 “| 46 53 > 0,50 
51451 4723241 x 472312 en N9 747 | 724 49 > 0,50 
51452 | 4723241 KATIA OS N9 394 357 48 > 0,10 
Í 
1938 | 1865 | 49 | >0,20 


1) 4723241 — Triumf X Aquila. 


In 1952 three progenies from 431545 (— Eigenheimer Xx Erika) were inoculated, 
51362 with race N 9, 51363 with race N l and 51364 with N 1 and N9. In all four 
cases the theoretically expected 50% was approximated closely, according to the 
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P values. The results indicate that one factor (R) controls immunity from the races N 1 
and N9. 5 progenies of 4723241 (—= Triumf x Aquila), immune from the races 
NI, N4, NS, N6and N9, susceptible to N 2, N 7 and N 8, from crosses with 
clones, susceptible to all races of the blight fungus as are the common varietics of 
S. tuberosum, were inoculated with race N 9. The results, may be explained by 
assuming one factor in 4723241. This factor will originate from Aquila, one of the 
German W-varieties and is therefore assumed to be factor R also. 

That one factor (R‚) may be responsible for immunity from the races NI, N 4, N 5, 
N 6 and N 9 is further illustrated by the data of table 6. 


TABLE 6. SEGREGATION IN 47174 ®), INOCULATED WITH RACES OF P. INFESTANS 


Ì | 
(1949) | Ist inoculation Î ze hea | on epen 4th inoculation 
Seri | | | | 
Tei [Race — | + [%+H|Race) — | + |%+H|Race) — | + |%+4|Race) — |t et 
| | | I | | | 
A. [N1 {| 24 [79 | 77 | 
B. Bk Ee See ie, | 
G: NI { 29 [ 67 | 70 he 4 | 
D [NA 23 | 71/76 N5|-O|7L|100| N27 | O| O | | | 
ii VENLO AN 2 Srl 74 16\N2|68| Of O| | | | | | 
Eg IN6 | 24 | 74 | 76 {| N4 | O0 | 74 |100/ NS | O | 74 |100| N2 | 74 | O 0 


1) 47174 — 4316012 (Frühmölle Xx Erika) spontaneously (self-) pollinated. 
Be0:05, 


In selfing an Rerorgrg-individual a progeny is expected in which theoretically 75 % 
of the seedlings will carry one or two R-factors. This explanation fits well to the ob- 
served data (P > 0,95). The susceptibility of all seedlings to race N 2 was not altered 
into immunity by previous inoculations, resulting in necrotic reactions. 

A number of spontaneously (self-) pollinated SP progenies was inoculated in 1952. 
The results are summarized in table 7. 


TABLE 7. SEGREGATION IN SP PROGENIES OF RyRyRyRg CLONES AND VARIETIES. 


vee il hate nn adds 
‘ End 
\ 


Progeny | Derivation Race = zE % + P 
51365 BINIEIEN ARE oon A N9 43 135 76 e=i070 
N1 355 1148 76 > 0,20 
51367 43L6OAZ ee oen. 3 N9 46 136 75 > 0,90 
Ni 208 699 | 7, > 0,10 
51368 Aquila ee 5 N9 152 497 all > 0,30 
N9 124 325 12 > 0,20 
N 1 154 476 76 > 0,70 
51369 Fakbar es N9 63 - 158 | al > 0,10 
N9 50 171 | nig > 0,30 
Nia ae 250 EE a EE > 0,20 


1D ant 


pi 


# 


The results fit in with the general scheme of one dominant factor R. J akobi is one 
of the newer German varieties, also belonging to the group of W-varieties (MÜLLER, 
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D. Factor R, 

A third mendelian factor, designated by R,, was postulated in order to explain se- 
gregations in another group of crosses. Factors Rs and R, could be studied in progenies 
of clones, possessing only Rs and R, resp. However, factor R, can only be dealt with 
in progenies involving factor Ras well, no progenies involving only R, being analysed 
yet. 


TABLE 8. SEGREGATIONS IN THE PROGENY OF RyR;R;R;RoRoRoRo X RECESSIVE 4972 !) 
[ 


Ist inoculation | 2nd inoculation | 3rd inoculation 
Series | | ® 

Res: | sE | Vote Race Aen | ol HE 
A. NE 24 72 Ton ENIG slee 51 | 71 N2 23 ez) 48 
B |_N1 34 | 64 | 65 |_N4 0 63 | 100 | N2 | 23 | 33 59 
Cs NI 25 67 73 N5 20 34 | 63 | N4 0 21 100 
D. N2 40 34 46 N7 0 19 | 100 | N4 0 13 100 
Be BIND7, 51 45 47 N6 21 24e 5 N8 22 0 0 
Fl I_N4 2d 4 78 N7 28, 1-46 AGZ NGS 14 17 SE 
Gr |_N4 24 | 70 J4” slaN Selk al 48 aline 70.4 NIG 0 32 100 
H. L_NS5$ 42 sl 55 N6 0 49 | 100 | N7 23 iik 26 53 
Ten N5 54 41 43 N6 0 | 41 100 | N7 21 18 46 
Jie N6 33 62 65 N2 30 30 20 ION ZG 29 100 
KE EN Sa 0 0 | | 
EN ‚_N8 96 (0) 0 | | | 
M N8 96 0 0 | 


1) 4972 — 45396 (S. demissum 29A X Frühmölle X Flava X Jubel) X Flava. 
Clone 45396 is susceptible to race N 8 only (host group VII, table I). 


Inoculations with the races Nl and N4 yield about 75% immune seedlings, 
whereas N 4 after N 1 did not give any attacked seedlings. This indicates that immu- 
nity from the races N l and N 4 is due to the same factor(s). The same may be con- 
cluded for N 5 and N 6 and also for N 2 and N 7. Two factors for immunity seem 
to operate here, one for immunity from N 1, N4, N5, N6 (and N 9) and one for 
immunity from N 1, N 2, N 4 and N 7. The first is already known as R, (has at least 
the same effect), the second will be referred to as R,. With this hypothesis the factorial 
scheme will run as follows: 


gametes: Ror,Rory + Rerororg + 
Tol, Rorg + Tors Torg IL, TgTg 


zygotes: Rerorr,Rorororo + Rer-rorerorofofg + 


Upon inoculation with the various races the following segregations are expected 
(table 9). 


Of the P values calculated on this basis, only that for series B, first inoculation and 
that for series J, first inoculation, are smaller than 0,05. In general the hypothesis fits 
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in well with the observed data, as may be seen from table 10, in which similar segre- 
gation ratios have been added up. 


TABLE 9. SEGREGATION RATIOS EXPECTED IN 4972 ACCORDING TO THE HYPOTHESIS 


Ist inoculation 2nd inoculation 3rd inoculation 
NI,N4 153 N5,N6,N9 Ie N2,N7 (baál 
NI,N4 be3 | N2,N7 2 | _ _N5,N6,N9 Led 
N5,N6N9 1:1 N2,N7 11 
N27 ded | N5,N6,N9 Len 
NS8 9 :0 

TABLE 10. X°-TEST OF THE DATA OF TABLE 8. 
Ratio | Observed | Expected | pd | P 
Lil 329:348 | SEALE ERE 0.563 > 0,40 
12 113:212 108.3 :216.6 0.293 > 0,50 
13 128: 347 118.75: 356.25 0.961 | > 0,30 


In the hypothesis R, and Ry are postulated as different, independent genes. However 
there is another possibility, that R, and R, are allelomorphs of one gene. In this case 
the constitution of clone 45396 should be written R‚Ryrr. Then the factorial scheme 
would run as follows: 


parents: R‚Rorr LITT 
gametes: R‚R, + 2R‚r + 2Ryr +rr rr 
zygotes: R‚Rorr + 2Rerrr + 2Ryrrr + rrrr 
It is evident that other segregation ratios are to be expected (table 11). x?-test gives 
some P-values that make this last hypothesis very improbable (table 11). 


TABLE 11. 4?-TEST OF THE DATA OF TABLE 8, IF FACTORS R; AND Ry ARE SUPPOSED TO BE ALLELOMORPHS 
OF ONE GENE. 


Ratio Observed | Expected jk P 
del 220:233 226.5:226.5 0.373 > 0,50 
223 113221 130. :195 3.705 > 0,05 
ges 128: 347 79 :396 36.379 < 0,01 
| 132:136 178.6: 89.3 30.483 j < 0,01 


4, DISCUSSION 
_Three independent genetical factors have been postulated in order to explain the 
inheritance of the immunity from Phytophthora infestans in the above mentioned 
and similar cases. These factors are: 
R‚, giving immunity from the races N 1, N2, N4 and N 7; 
Rg, giving immunity from the races NI1,N2,N4,NS5, N6, N7 and N 8; 
R,, giving immunity from the races N 1, N4, N5, N6 and N9. 


Clones, possessing one of these factors in simplex condition are expected to give 
theoretically 50 % immune seedlings in the progeny of crosses with recessive varieties. 
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With only a few exceptions this hypothesis could explain the observed data. In proge- 
nies resulting from selfing (or progenies from spontaneously pollinated berries) of 
clones of this simplex type 75 % immune seedlings are expected; this appeared also to 
be in agreement with the observed data. 

Among the immune seedlings of these progenies individuals with two factors will 
occur. It was not investigated whether these duplex-seedlings did occur in the theore- 
tical 1:2 ratio to the simplex-seedlings, but some were actually found (table 4). 
Because of the tetraploid nature of the potato plant, these duplex-individuals do not 
yield a complete immune progeny in crosses with recessives as would be the case in 
diploid plants. In tetraploid plants this will only be so in crosses with plants, possessing 
4 factors (quadriplex and homozygous) or 3 factors (triplex). The observed segregations 
(table 4) approximate closely a 1:5 ratio, which is theoretically expected from the 
factorial scheme given just below table 4. This points, at least in these crosses, to the 
possibility of a paiting at random between chromosomes of both sets of two genoms 
if these are supposed to exist in plants of this interspecific origin. This means: allo- 
syndesis in an allotetraploid plant (conjugation of homologous chromosomes of 
different parents) or the plants are autotetraploids (Sirks, 16). The last possibility may 
or may not apply to S. tuberosum, it does not to plants of interspecific origin. Never- 
theless, the free pairing indicates that the genoms of S. demissum and S. tuberosum are 
similar enough with respect to their chromosomes to form bivalents (HOWARD & 
SWAMINATHAN, 5). 

The hypothesis of pairing at random is not in agreement with the results of BLACK 
(3), who is inclined to assume both autosyndesis and allosyndesis in approximately 
equal frequencies in duplex-plants. However, some of his results seem to fit in better 
with the hypothesis of pairing at random than to his assumption of preferential pairing. 

In general, in progenies of crosses with recessives there is-an excess of recessive 
susceptible seedlings. BLACK (2) ascribes this to minor incompatibility factors; they 
will tend to disappear as the number of backcross generations to S. tuberosum is 
increasing. 

Clones, possessing the postulated three genes separately, will react upon inoculation 
with the blight races as follows: 


NIN2N4N5SN6N7N8N9 


Vn ak d — -— 
Res + od dek de dn 
ee 


It is evident that race N 1 is not differentiated from race N 4, race N 2 not from 
race N 7 and race N 5 not from race N 6. From certain observations it is very probable 
that a fourth gene, controlling immunity from the races N 1, N 2 and N 5, must be 
assumed in clone 4431-5 (group III, table 1); this factor will be referred to prelimi- 
nary as R,,;. Thus: 

Raster op et fenn 

Now all races can be differentiated from each other. The existence of this Rs factor 
will be shown in a future publication. 

It may be readily concluded from the above statement that immunity from the races 
N 8 and N 9, including immunity from all other races, may be accomplished by com- 
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bining in one individual the factors R, and R,. This will be shown in detail in a next 
article. 

Other authors have postulated genetical factors in explaining their observations. 
It is desirable to try to coordinate the hypotheses. Before this can be done a com- 
parison of the blight races these authors have worked with has to be made. 


5. SUMMARY 


Ll. 9 races of Phytophthora infestans have been found, of which N 3 is almost iden- 
tical with the “common” race N 1. A test series has been composed. There is con- 
siderable overlapping in the spectra of the races, as a consequence of which im- 
munity from the races N 8 and N 9 includes immunity from all the other races, 
known up to date in the Netherlands. 

2. Three genes for immunity have been postulated: 


R,, giving immunity from races N 1, N2, N4 and N7; 
Rs, giving immunity fiom races N 1, N2, N4, N5, N6, N7 and N8; 
R, giving immunity from races N 1, N4, NS, N6 and N9. 
Segregation ratios indicate that these factors are dominant allelomorphs of 
three indepent genes. 
3. Segregation ratios in crosses of duplex-individuals indicate the possibility of pairing 
at random between chromosomes of all four genoms. 
4. The presence of a fourth gene, controlling immunity from the races N 1, N 2 and 
N 5, is very probable. 


SAMENVATTING 


Onderzoekingen over de vererving van de resistentie tegen Phytophthora infestans 
d.B. van Solanum demissum LINDL. 


1. De aardappelziekte kost de Nederlandse economie naar schatting gemiddeld 
20 millioen gulden per jaar; dit is evenveel als de geldelijke opbrengst van 13.000 ha 
aardappelen of 65 % van het aardappelareaal. 

2. Van de bijna over de gehele wereld voorkomende schimmel Phytophthora infestans, 
die de aardappelziekte veroorzaakt, zijn de laatste decennia een aantal physio’s 
bekend geworden, die zich onderscheiden door hun spectrum (reeks van planten, 
die vatbaar zijn voor een bepaald physio). In Nederland werd het voorkomen van 
9 verschillende physio’s geconstateerd (waarvan physio N 3 zeer veel gelijkt op 
physio N 1 en in tabel 1 werd weggelaten). 

3. De spectra van de physio’s overlappen elkaar (fig. 1), zodat resistentie tegen de 
physio’s N 8 en N 9 steeds samen zal gaan met resistentie tegen alle overige van 
de thans bekende physio’s. E 

4. Ter verklaring van een aantal waarnemingen over de vererving van de resistentie, 

__werden drie verschillende dominante onaf hankelijke erfelijke factoren aangenomen: 

R‚, geeft resistentie tegen de physio’s N 1, N2, N4en N7; 

Rs, geeft resistentie tegen de physio’s N 1, N2, N4, N5, N6, N7 en N 8; 

R‚, geeft resistentie tegen de physio’s N 1, N4, NS, N6en N9. 
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Volgens de voor 4? en P berekende waarden is deze verklaring zeer waarschijn- 
lijk juist. 


‚ De splitsingsgetallen in kruisingen van planten met twee dezelfde factoren maken 


een vrije combinatiemogelijkheid tussen de betreffende chromosomen van alle 4 
genomen zeer waarschijnlijk. 


. Naast de drie onder 4 genoemde factoren bestaat zeer waarschijnlijk nog een 


vierde factor, die resistentie tegen de physio’s N 1, N 2en N 5 bepaalt. 


. Resistentie tegen alle thans bekende physio’s wordt bereikt bij gezamenlijke aan- 


wezigheid van de factoren Rs en Rs. 


LITERATURE 


. ANONYMOUS, Annual report of the department of agriculture, Colony and Protectorate of Kenya. 


(1951), 29 p. (PL. Br. Abstr. 21 (1951): 785). 


‚ Brack, W., Inheritance of resistance to blight (Phytophthora infestans) in potatoes: unbalanced 


segregations. Proc. roy. soc. Edinb. B, 62 (1945): 171-181. 


. Brack, W., Inheritance of resistance to blight (Phytophthora infestans) in potatoes: interrelation- 


ships of genes and strains. Proc. roy. soc. Edinb. B, 64 (1952): 312-352. 


. GÄUMANN, E., Pflanzliche Infektionslehre. 2nd ed. — Basel, Birkhäuser. (1951) 681 p. 
. Howarp, H. W. & SWAMINATHAN, M. S., Species differentiation in the section Tuberarium of 


Solanum with particular reference to the use of interspecific hybridisation in breeding. Euphytica 1 
(1952): 20-28. 


‚ LEHMANN, H., Ein weiterer Beitrag zum Problem der physiologischen Spezialisierung von Phytoph- 


thora infestans De BARY, dem Erreger der Kartoffelkrautfäule. Phytopath. Z. Ml (1938): 121-154. 


„ MASTENBROEK, C., Over de differentiatie van Phytophthora infestans (Monr.) De BARY en de 


vererving van de resistentie van Solanum demissum LINDL.— Thesis Landbouwhogeschool, 
Wageningen (1952). Amsterdam, Kinsbergen. 121 p. 


. Meyer, G., Zellphysiologische und anatomische Untersuchungen über die Reaktion der Kar- 


toffelknolle auf den Angriff der Phytophthora infestans bei Sorten verscheidener Resistenz. Arb. 
Biol. Reichs Anst. 23 (1939): 97-132. 


. Murs, W. R. & PETERSON, L. C., The development of races of Phytophthora infestans (MoNT.) 


De BARY on potato hybrids. Phytopathology 42 (1952): 26 (Abstr.). 


. Mürrer, K. O., Ueber den augenblicklichen Stand unserer Kenntnisse zur biologischen Spezia- 


lisierung des Krautfäuleerregers der Kartoffel. Der Züchter 7 (1935): 5-12. 


. Mürrer, K. O., Ueber die Herkunft der W-Sorten, ihre Entwicklungsgeschichte und ihre Nut- 


zung in der praktischen Kartoffelzüchtung. Z. Pl. Zücht. 29 (1951): 366-387. 


. Mürrer, K. O. & Breur, L., Mechanism of Phytophthora resistance of potatoes. Nature (Lond.) 


163 (1949): 498-499, 


. Mürrer, K. O. & BöRGeR, H., Experimentelle Untersuchungen über die Phytophthora-Resistenz 


der Kartoffel. Zugleich ein Beitrag zum Problem der „erworbenen Resistenz”’ im Pflanzenreich. 
Arb. Biol. Reichs Anst. 25 (1941): 189-231. 


. Mürrrr, K. O., Meyer, G. & KLINKOWsKI, M., Physiologisch-genetische Untersuchungen über 


die Resistenz der Kartoffel gegenüber Phytophthora infestans. Naturwissenschaften 27 (1939): 
765-768. 


PATTERSON, D. D., Statistical technique in agricultural research. — Ist ed. New York, McGraw- 
Hill. (1939) 263 p. 


SIRKS, M. J., Handboek der algemene erfelijkheidsleer, 3e druk. ’s-Gravenhage, M. Nijhoff (1946) 
XII + 640 p. 


198 


Euphytica 1 (1952): 199-200 
RESISTANCE TO MILDEW IN YELLOW LUPINS 
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In yellow lupins an attack by mildew (Erysiphe polygoni D. C.) occurs especially 
when the crop is sown on a stubble. The leaves can be covered almost entirely with a 
white layer of mycelium; the yield of the crop can seriously decrease. 

KLINKOWSKI (1) found resistance to mildew in a Portuguese wild form. The resistan- 
ce varied from absolute immunity to only slight susceptibility. TROoLL (2) stated that 
the resistance was limited to young plants. The heredity is very complicated; so far 
no resistant plants of sweet lupin have been obtained from crosses between resistant 
bitter and susceptible sweet individuals. 


OWN INVESTIGATIONS 


In 1950 and 1951 many strains of wild and indigeneous varieties were sown in July 
and tested in the field. In both years the attack was not complete, so that selection was 
impossible. Artificial infection could not be performed, because a method of infection 
of thousands of plants in a short period is not known. 


Foto Plantenziektenkundige Dienst, Wageningen 


Ei. 1. LEFT. LUPIN PLANTS OF A SUSCEPTIBLE VARIETY, ATTACKED BY MILDEW. 
RIGHT. RESISTANT SPANISH RACE W H 20. 
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In 1952 disease was visible from June 20th on, in material sown at the end of 
March. The trial field was completely attacked on July 15th. At that moment a 
Spanish wild variety (known as WH 20 and WH 21) showed no trace of mildew 
attack. It is impossible to believe that this was due to escapes, because the variety 
was surrounded by susceptible strains (Fig. 1). 

WH 20 and WH 21 have some valuable characters so that there had been done 
already some breeding work in previous years. Several crosses and even F, material 
of WH 20 or WH 21 x susceptible strains were available when their resistance 
was noted. 

In the first generation only resistant individuals were obtained. In back crosses 
(WH 20 or WH 21 x susceptible) Xx susceptible we got a segregation of 21 resistant 
to 14 susceptible plants. 

In F, material of crosses with WH 20 or WH 21 there was a very sharp segregation. 
Among about 150 plants we could mark out 100 resistant ones. 

The investigation will be continued. 


CONCLUSION 


Resistance to mildew in yellow lupins has been ascertained. The hereditary behavior 
does not resemble the type described by KLINKOWSKI (1). 


SAMENVATTING 
Resistentie tegen meeldauw bij de gele lupine 


In 1952 werd op het proefveld van de S. v. P. bij gele lupine resistentie tegen meel- 
dauw vastgesteld. Een Spaanse wilde herkomst (WH 20 en WH 21) is volledig re- 
sistent; de F‚’s van deze herkomst gekruist met gevoelige stammen vertonen evenmin 
meeldauwaantasting. 

In de F’s van deze kruisingen werd een groot aantal resistente individuen gevonden 
(van de ongeveer 150 planten bleven 100 vrij van meeldauw). 

Het onderzoek naar de erfelijkheid van de meeldauwresistentie zal worden voort- 
gezet, terwijl getracht wordt bij de veredeling van de gevonden resistentie gebruik te 


maken. 
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1. INTRODUCTION 


In breeding red beets productivity, as determined by the total weight of the roots 
harvested per unit of area, is not an actual purpose. For the total root weight is the 
number of roots x the average root weight, but the average root weight is chosen in 
accordance with the intended use of the roots, while the number of roots per unit of 
area is adjusted to the intended weight of the individual roots at harvest time, by 
planting narrower or wider. 

If one factor increases, the other one decreases. So the total weight per suit of area 
does not vary considerably. More interesting is the time necessary to reach the desired 
root weight, that is the growth rate of the roots, and the reliability of this growth rate 
under different conditions. 


2. DIFFERENT LEVELS OF FOLIAGE EFFICIENCY 

It is well known that in every root crop there are types with small tops, and other 
ones with larger tops, and that sometimes the small tops produce as large a root or 
even a larger one in the same time as the larger tops. This suggests that in this respect 
there may be different levels of foliage efficiency. 

As an indicator of this type of foliage efficiency we have calculated the average 
foliage weight per 100 grams of root. The smaller this value, the higher the foliage 
efficiency is. 

Of course, this is an indicator which is changing during the growing period of the 
plants. In the case of beets, the foliage increases till the first half of August, then it 
gradually decreases. The root starts its development later than the foliage, but may 
continue its increase till the end of the season. Consequently, the foliage weight per 
100 g of root decreases very quickly during the first part of the growing season, and 
later more slowly. 
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Nevertheless, if in Holland beets are planted between the end of April and the be- 
ginning of June, and they are harvested between the end of J uly and the end of August, 
good comparative values are usually obtained for different types. To be comparable 
in any individual case, the types must of course be planted and also harvested at the 
same time. 

In a great many trials during the years 1942-1948 it was found that different varieties 
and very often even different strains within varieties have a constant place as to the 
relative level of foliage efficiency. 

Roughly a classification after four levels of efficiency could be made. The highest 
level (that is the lowest value of the foliage weight per 100 g of root) is called level I. 
The lowest level is called level IV. There are some very unproductive varieties which 
might be classified in a still lower level, but they have not been studied further. 

Usually the levels I, II + III, and IV can easily be distinguished. The levels Il and 
II very often can be separated, but sometimes not. 

The supposition of the existance of four levels is a tentative one, as long as the 
genetical basis is not known. It may prove that the genetical variation of the efficiency 
is in reality continuous, but it is also possible that making the strains homozygous for 
their degree of foliage efficiency would effectuate a cleaner separation of the different 
levels. Anyway there are strains now, which take more or less an intermediate position 
between two of the indicated levels. 

The groups of the Egyptian types, of Crosby and Early Wonder, and of the Detroit 
types all have representatives of the levels II, III and IV. Moreover we found two 
Egyptian types of level I, and one Crosby, which was intermediate between the levels 
Il and II. 


3. FOLIAGE WEIGHT PER PLANT AND FOLIAGE EFFICIENCY 

In general, varieties with a low foliage efficiency (level IV) have a large top, and 
varieties with a short top have a high foliage efficiency (level I). This is understandable, 
for besides the foliage efficiency the foliage weight per plant is a factor in the growth 
rate of the root. Between certain limits the root weight is proportional to the foliage 
weight per plant. Consequently a plant with a low level of foliage efficiency only 
grows fast enough if it has a large top; a plant with a short top only can develop a 
sufficient growth rate of the root, if the level of foliage efficiency is high. Plants with a 
combination of a low foliage efficiency and a short or a medium top will grow very 
slowly, and therefore will have little chance to survive the hand of the breeder. 

Nevertheless there are some varieties with a low foliage efficiency and a medium 
top, and consequently with a very slowly growing root (e.g. some round dark-leaved 
types), but they are of no importance whatever for vegetable growers. 

Among the varieties with a medium foliage efficiency (levels II and III) there are 
several variations in foliage weight per plant. 

Though we find very often the same combinations between a certain level of foliage 
efficiency and a certain amount of foliage, the conclusion is, that a high foliage 
efficiency is not necessarily associated with a small top, and that a low efficiency does 
not always mean that the top is large, but that foliage efficiency and foliage weight 
per plant are two separate characters which can be combined in different ways. 
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4. SOME EXAMPLES 


In figures 1 and 2 some examples are given of curves for average foliage weight per 
100 g of root, average foliage weight per plant and average root weight of some types, 
as found in experiments 48 C and 48 D. 


48 C and 48 D were randomized block experiments with 5 successive harvests, each in 5 replications 
planted April 29 and May 1 respectively, harvested successively on July 14, July 28, August ii 
August 25, September 29, and on July 21, August 4, August 18, September 1, September 15, respective. 
ly. The number of plants per plot was 50. The planting distance was 25 X 20 cm. 


In the upper part of fig. 1 we find the curves of the average foliage weight per 100 g 
of root of a Perfected Detroit (IVY, of a Round Dark Leaved (IV®), and of two 
Detroits (III and II). The Roman numerals indicate the levels of foliage efficiency, 
and at the same time the varieties or strains, which have been chosen as representatives 
of those levels. In the middle part of fig. 1 we see the curves of the foliage weight per 
plant, and in the lower part those of the root weight. 

Varieties IV! and IV? have the same foliage efficiency. IV! has a large top, IV? a 
medium one. The root growth of IV? is much slower than that of IV! 

IV* has more foliage than III, but it is not enough to counterbalance its lower 
efficiency. Consequently the growth rate of the root of III is higher than that of IV! 
The same is true for the relation of IV* and II. 

II has a higher foliage efficiency than III, but III has more foliage than II. In four 
of the five successive harvests their root weights were nearly the same. So under the 
conditions of this experiment the growth rate of their roots cannot have differed very 
much. 

The curves for root weight of the varieties in fig. 1 do not intercross; they run more 
or less parallel during the whole season. 

In fig. 2 IV represents a Crosby, III and II two strains of the ordinary Flat Egyptian, 
and l a short-top Egyptian type, called Gladoro. 

II and III have practically the same amount of foliage. In the field they look quite 
similar. But II has a higher foliage efficiency; consequently its root growth is faster. 
The curves for root growth of Il and III keep on a more or less parallel course during 
the whole season. 

Tand IV show a different picture. I has very little foliage, but in the beginning it has 
the fastest root growth of all four varieties. Later its growth rate decreases more than 
that of any of the other varieties. IV has a large top. Its root growth starts slowly, but 
later in the season it increases so much, that it surpasses that of all the other varieties. 
‚_The curve for root growth of IV not only crosses that of 1, but also that of IL. 


5. A LARGE TOP HAS NO ADVANTAGES IN WITHSTANDING DRY RELATIVELY COLD 
WEATHER CONDITIONS 
In general it is expected that a plant with a large top will stand unfavourable growth 


conditions better than a short-top plant. NES 

In 1949 some experiments were made to test this point. The same series of varieties 
was grown on a good silt soil at two places under the northern sea embankment of 
the provinces Groningen and Friesland (places 7 and 8), on a heavy silt soil in the 
N.E. polder (place 6), on a heavy clay soil 30 km from Wageningen (place 5), on a very 
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dry sandy soil near Wageningen (place 4), and on a low sandy soil with plenty of water 
in the subsoil near Wageningen (place 1). At each of these places the varieties were 
grown in a randomized block experiment with 4 replications (Exp. 49 D). 

The year 1949 happened to be favorable for this experiment, for it was exceptionally 
cold during the months of May and June, and during the first decade of July and the 
first and second decade of August. The greater part of the growing season of the red 
beets was also very dry. Places 7 and 8 were most of the time 1 or 2 °C colder than 
places 1, 4 and 5, but they had a little more rain. Place 6 had nearly the same tempera- 
ture as places 7 and 8, but had about the same quantity of rain as places 1, 4 and 5. 
Place 1 never had a shortage of water in the subsoil. Place 4 was certainly too dry for 
a normal growth of the plants. On place 5 the heavy clay was most of the time hard 
and cracked because of the dryness. The first part of the growing season expecially 
displayed unfavourable growth conditions for the red beets. 

From the nine varieties which were grown in this experiment 1 take the date of three 
varieties, which show great differences in the amount of their foliage. They were a 
typical short top Egyptian, a medium top one, and a typical large top Egyptian. 

In table 1 the foliage weight per 100 g of root and the root weight after 101 days of 
growth are given and in addition the average dry matter content in percentages of the 
fresh root weight. 

The root weights of the places !, 7 and 8 were of the same order. Also those of the 
places 4 and 6. This proves that the difference in temperature of 1 or 2 °C was under 
these conditions of less consequence than the difference in available water. As they 
were of the same order, the average of the root weights of the places 1, 7 and 8 is given 
and also the average of the places 4 and 6. The average root weights of the places 1, 
7 and 8 are put as 100; those of the places 4 and 6, and those of place 5 are calculated 
as a percentage of those of the averages of the places 1, 7 and 8. 


TABLE 1. GROWTH OF THREE EGYPTIAN TYPES ON DIFFERENT PLACES 


Index-val 7 
Foliage weight per De Blob leren Dry en Conen 
Tros E A 100 g of root (8) brackets actual av. nd pg 
Egyptian 5 wehts. in g ak 
| 178 | 46 | s | 17,8 | 4,6 | 5 TER | 4,6 | s 
| | 
Short top 49119 | 48 43 | 36 100 (353) | 49 0) 10.2 sn 13.6 
Medium top 49008 75 70 54 100 (329) 5 38 11.0 12.6 14.7 
Large top 49010 135 144 115 100 (277) | 46 33 10.8 ‚13.6 18.0 


In addition to the differences between the amounts of foliage of the three types there 
are great differences in foliage efficiency, as can be seen in table 1 (see foliage weight 
per 100 g of root). 

The root weights of the different places show great differences. 

Places 4 and 6 give about half the root weight of that of the places 1, 7 and 8. Place 
5 evidently had the worst growth conditions, for here the root weight is still more 
reduced. The reduction of the root weight of the short top and the medium top types 
is about the same. The reduction of the root weight of the large top type certainly is 
not less than that of the two other types. If there is a difference, the root weight of the 
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Fig. 1 AND 2. THE CURVES FOR THE FOLIAGE WEIGHT PER 100 GRAMS OF ROOT, THE FOLIAGE WEIGHT 


PER PLANT AND THE ROOT WEIGHT OF SOME DIFFERENT VARIETIES OF THE RED GARDEN 
BEET. 


Fig. 1. Varieties (exp. 48 D): Fig. 2. Varieties (exp. 48 C): 
IV* Perfected Detroit 47435 IV Crosby 48024 
IV? Round Dark Leaved 48045 2 III Flat Egyptian 48044 
HI Detroit 48002 II Flat Egyptian 48004 
IT Detroit 48056 I Short-top Egyptian 48057 
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large top type is reduced most. The average dry matter content of the roots of the 
medium and the large top types was about the same when grown on the places 1, 7, 
8 (11.0 en 10.8 % respectively). But that of the large top type has increased more than 
that of the medium top type, when grown on the places 4, 6 (12.6 and 13.6 je respec- 
tively), and still more when grown on place 5 (14.7 and 18.0 % respectively). This 
suggests that indeed the root growth of the large-top type had slowed down more than 
that of the medium-top type under the unfavourable growth conditions. 

So we may conclude that a short top with a high foliage efficiency is not a handicap 
in dry and cold weather, and that a large top of low efficiency certainly has no advan- 
tages under such conditions. 


6. INFLUENCE OF DRY HOT WEATHER ON THE FOLIAGE: ROOT RATIO 

We also had the opportunity to make some observations on the influence of dry hot 
weather on the growth of red beets. The season of 1947 was for the Netherlands 
exceptionally dry and hot. It had quite a continental character, whereas usually the 
weather is relatively cool and wet. The growing seasons of 1946 and 1948 were of the 
normal maritime character. 

The Egyptian strain EgF-S & G was grown in randomized block experiments in the 
three successive seasons of 1946, 1947 and 1948. These experiments were indicated as 
46 E,‚ 47 A and 48 C respectively. The planting and harvest dates were as is given 
in table 2. 


TABLE 2. PLANTING AND HARVEST DATES OF ESF-S &G IN 1946, 1947, 1948 
| 


Experiment | Planting date Successive harvest dates 
AIEN ns | May 15 7-25, 8-17, 9-4, 9-26, 10-17 
AT A va de Romte à May 14 7-1, 7-15, 7-29, 8-12, 8-26, 9-9 
48 C tre tn | April 29 7-14, 7-28, 8-11, 8-25, 9-8 


The soil on which the plants were grown had all the time a good water supply from 
the subsoil, in 1947 as well as in the other seasons, and never was too wet either. In 
the dry season of 1947 after August 12 evidently the water intake from the soil could 
not keep up with the transpiration of the leaves in the dry air. After that date the plants 
showed some wilting until on September 6, 7 and 8 there came some rain (on the 
15th, 116th and 117th day after planting). 


The curves for average foliage weight per 100 g of root, average foliage weight, and 
average root weight for the three seasons are given in fig. 3. They are plotted against 
the number of days from the date of planting to that of harvesting in each individual 
experiment. 

We see that in 1946 and 1948 the curves for foliage weight per 100 g of root are 
practically the same, but in 1947 it shows a much quicker decline than in 1946 and 
1948. 

The middle part of fig. 3 shows that the foliage curve of 1947 is well below the curves 
of 1946 and 1948, which are both of the same height. After the rains of the 115th, 
|l6th and 117th days after planting in 1947 the foliage weight increases very rapidly. 
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Fia. 3. THE CURVES FOR THE FOLIAGE WEIGHT PER 100 GRAMS OF ROOT, THE FOLIAGE WEIGHT PER 
PLANT AND THE ROOT WEIGHT OF THE FLAT EGYPTIAN E8F-S & G IN 1946 (46 E), IN 1947 (47 A) 
AND 1948 (48 c). THE GROWING SEASONS OF 1946 AND 1948 WERE COOL AND RELATIVELY WET, 
BUT THE SEASON OF 1947 WAS EXCEPTIONALLY DRY AND WARM. 


This may be just the difference in water content of the foliage. 
In the lower part of fig. 3 the curves of the average root weight are shown. The 
curve in 1947 during the first two weeks might be a prolongation of the curve of 1946. 
It follows the same course. The experiments 46 E en 47 A. were planted at practically 
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the same time (on May 15 and May 14 respectively). So this is what we may expect, 
if the seasons are not too different. But after the 62nd day the curve of 47 A rises 
above the course of the curve of 46 E‚ until after the 90th day the root cannot maintain 
its water content, and it consequently does not gain more weight. After the three days 
of rain, mentioned above, the root weight increases, possibly only because of the 
greater water content. 

The interesting point is, that the foliage in the warm summer of 1947 is smaller 
than in the cool seasons of 1946 and 1948, and that the root is growing faster. The 
last decade of July and the whole month of August in 1947 were much warmer than 
they were in 1946. This is just the time that the growth rate of the root was higher than 
in 1946. 

So there is a strong indication that it is the higher temperature which has caused 
the quick decline of the curve of the average foliage weight per 100 g of root, by 
reducing the foliage growth and accelerating the growth of the root. 

This is corroborated by results from a simple experiment (49 M), in which equal 
lots of plants in a frame were covered by sashes every 24 hours during 0, 10, 14 or 18 
hours. In the last three instances the sashes were over the plants from 9 p.m—7 a.m., 
from 5 p.m—7 p.m., and from 1 p.m—7 a.m. respectively. The longer the plants were 
covered by the sashes, the more warmth they had. The temperatures were measured 
only during the period from July 12 to August 5. During the foregoing period the 
differences may have been greater. 


TABLE 3. BEHAVIOUR OF E8F-S & G WHEN COVERED BY SASHES DURING DIFFERENT PERIODS PER 24 HOURS. 
SEEDS PLANTED MAY 18. TREATMENT STARTED JUNE 19. HARVESTED AUGUST 5. 


Covered by sashes every 24 hours during. . . . |_O hours 10 hours | 14 hours | 18 hours 
Av. daily max. temp. from July 12-August 5 . … | 243°C | 249°C | 25.7°C | 28.8°C 
Av. daily min. temp. from July 12-August 5 . . 128 CIE 1 | 1480 
Av. fol. wght. (g) per 100 gof root ...... | 115 129 102 100 
Av. fol. wght. per plant (@). ......... 205 eh CE 
Ays foot weht (4) Oene eene Ur ek 209 | 184 
Dry matter content of root in % of fresh weight 9.9 9.3 8.6 8.3 


According to the behaviour of some other varieties in the same experiment the root 
weight with covering by sashes during 10 hours should have been higher than with 
covering during 0 hours. As this experiment comprised no replications this irregularity 
is not amazing. If we compare the coverings during 0, 14 and 18 hours, we see, that 
some increase of temperature (covered during 14 hours) results in more foliage and a 
higher root weight, but the root weight has increased more than the foliage weight, 
which is indicated by the fact that the foliage weight per 100 g of root has dropped 
from 115 g to 102 g. When the temperature is still higher both the foliage weight and 
the root weight are smaller. The dry matter content of the root is lower the higher the 
temperature is. 

Combining the results of the experiments 46 E‚ 47 A, 48 C and 49 M, we get the 
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impression, that high temperature induces an earlier root thickening than low tem- 
perature, but that the root also is sooner ripe, with the consequence, that its growth 
rate sooner slows down. As high temperature also causes the foliage to be smaller 
especially if the atmosphere is dry, in a warm continental Bien large-top type 
that naturally reaches its ripeness not too soon will have advantages over a shal or 
even a medium-top type that naturally ripens in a short time. For in a continental 
climate the short-top type will easily make too little foliage and a very small root, 


whereas the late ripening large-top type can very well stand some reduction of its 
foliage weight and some acceleration of its ripening. 


7. THE PHYSIOLOGICAL TYPE AS INDICATED BY THE POTASH CONTENT OF FOLIAGE AND 
ROOT 


It is known that the ratio of the potash content of the foliage and that of the root 
plays an important part in sugar-beet plants (3, 4) and that this ratio can be used 
in sugar-beet breeding as an indicator of the physiological type of the plant (5). 

The potash content of the foliage may be called Kf and that of the root Kr. If the 
ratio KÉ/Kr is low, the root has a relatively low sugar content; if this ratio is high, 
its sugar content is relatively high. Further there is a negative correlation between 
sugar content and growth rate of the root; it has never been possible to combine a 
high sugar content and a high growth rate of the root in one variety. 

So we get: low value of Kf/Kt means high sugar content and low growth rate of the 
root; high value of Kf/Kr means low sugar content and high growth rate of the root. 

It is supposed, that the KÍ/KF ratio has something to do with the distribution over 
the foliage and the root of the sugar which is formed in the leaves. If the ratio is low 
a great part of the sugar will stay in the foliage, and be used for growth, so the growth 
rate will be relatively high. If the ratio is high much more sugar will go to the root to 
be stored, and consequently it cannot be used for growth, so the growth rate is relative- 
ly low. 

We found Mr A.J. TH. HENDRIKSEN of D.J. van der Have Seed Co, Kapelle- 
Biezelinge, prepared to determine the potash contents of the foliage and the root of a 
series of red beet varieties, by means of his flame photometer. 

The results were as indicated in table 4. 

In table 4 the varieties have been arranged according to this KÍ/Kr value. From top 
to bottom they increase. At the same time the average root weights decrease from top 
to bottom, with one exception. 


The exception is formed by Medium-top Egyptian No 49007. But with this variety there evidently 
js something wrong. In earlier experiments its level of foliage efficiency was II, but in this experiment 
its foliage weight per 100 g of root does place it on the same level as the numbers 49022 and 49016, 
‘that is level IV. So, after the earlier experiences, with a foliage weight of 184 g per plant, its root weight 
should indeed have been higher than it was in this experiment. As the reason of the different behaviour 
of this variety in 1949 is not known, we can better discard this variety for the moment. 

Large-top Crosby 49071 had not been in earlier experiments. So there was no previous experience 
„on its foliage efficiency. But the level of this efficiency is certainly IV. 


The numbers 49119 and 49017 (Short-top Egyptian and Short-top Crosby) have 
somewhat the same foliage weight per plant. But Kf/Kr of 49119 is lower than that of 
49017. So the root weight of 49119 is higher than that of 49017. 
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TABLE 4. THE RATIO KÍ/ KS OF SOME RED BEET VARIETIES IN COMPARISON WITH SOME OTHER CHARACTERS 
OF THESE VARIETIES IN 1949 (EXP. 49 F) 


Root Fol. weht. 


e p Fol. GS 100 g of E on 

Variety No dry matter neren root on KUKE Ser Ü 

| ge 4 | ) - plant 
av. bs | Be mens pen 10, (5) 

matter 

Short-top Egyptian 49119 260 10.2 I 52 es he do 
Short-top Crosby 49017 238 10.8 II 58 2 137 
Large-top Crosby 49071 231 11.6 108 1.42 247 
Medium-top Egyptian ‚ 49007 199 11.0 u 98 1.64 184 
Large-top Crosby 49022 230 11.6 IV 92 1.80 225 
Perfected Detroit 49016 197 he 0132 EV 93 1.89 193 


The numbers 49071, 49022 and 49016 form a group of varieties with a low foliage 
efficiency (level IV). No 49071 has a lower value of Ki/Kr and more foliage than 
No 49022. So we should expect No 49071 to have a larger root than No 49022. But 
their root weights are the same. If we use the foliage weight per 100 g of root on August 
10 as an indicator of foliage efficiency, it seems that the foliage efficiency of No 49071 
is less than that of 49022. On this basis it would be understandable that a variety with 
more foliage of a lower efficiency gives the same root weight as a variety with less 
foliage of a little higher efficiency. As the value of this indicator is very much depen- 
dant on the age of the plants, and, after the experiences with sugar beets, the value of 
KÍ/KF less so, No 49071 might have the potentiality of a higher growth rate than 
No 49022, but being of a coarser, later ripening type than No 49022, No 49071 may 
show it only after a longer youth period. 

Large-top Crosby 49022 has more foliage than Perfected Detroit 49016, but of 
about the same efficiency. So 49016 has a smaller root than 49022. The value of 
KÉ/KF of 49016 is a little higher than that of 49022. Also its dry matter content as a 
percentage of the fresh root is higher. If we look over the whole of table 1 we see that 
the general trend is, that a low value of KÍ/KF is correlated with a low dry matter 
content, and a high value of Ki/Kt with a high dry matter content. 

With the experience with sugar beets as a background, it seems rather safe to con- 
clude, that the ratio KÍ/K" may be a useful indicator of the physiological type of red 
beets, in addition to the other characters, especially if one has to judge inbred strains. 


8. SUMMARY 


|. The determination of the growth rate of the roots and of the reliability of this 
growth rate under different conditions are important preambles in the breeding 
work of red beets. The results of some randomized block experiments are described 
from which conclusions are drawn as to some factors which are useful in the Ie 
tion for growth rate. 

2. The growth rate of the root is governed to a large extent by the foliage type; 
factors herein are the foliage efficiency and the amount of foliage per plant. As aa 
indicator of foliage efficiency the foliage weight per 100 grams of root is used. Some 
examples of the growth rate of the root of varieties with a different foliage 
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efficiency and a different foliage weight per plant are given (fig. l and 2). 


. A large top of low efficiency does not make a plant more resistant to reduction of 


the growth rate in dry and cold weather than a short top. Indeed a short-top type 
showed a greater resistance than a large-top type (table 1). - 


‚ In dry hot weather a large-top type that naturally ripenS relatively late may be 


more satisfactory than a short-top type that naturally ripefs relatively early, for 
high temperature causes the foliage to be smaller and accelerates the ripening of the 
root (fig. 3 and table 3). 


„ A low value of the ratio of the potash content of the foliage to the potash content 


of the root seems to indicate a type that has the potentiality of a high growth rate 
and a relatively low dry matter content of the root, whereas a high value of this 
ratio seems to indicate the reverse (table 4). 


9. SAMENVATTING 
Enkele factoren in de groeisnelheid van rode bieten 


„ De groeisnelheid van de knol en de betrouwbaarheid van de groeisnelheid onder 


verschillende omstandigheden is een belangrijk gezichtspunt in het veredelings- 
werk bij kroten. Er worden enige proeven beschreven, uit welker resultaten con- 
clusies worden getrokken t.a.v. de selectie op groeisnelheid. 


„ De groeisnelheid van de knol wordt voor een groot deel beheerst door het looftype; 


hierin spelen de loofprestatie en het loofgewicht per plant een rol. Als indicator 
van de loof prestatie wordt het loofgewicht per 100 g knol gebruikt. Er worden enige 
voorbeelden gegeven van de groeisnelheid van de knol van rassen met een ver- 
schillend niveau van loofprestatie en een verschillende hoeveelheid loof (fig. l en 2). 


„ Een zwaar loof met een gering prestatievermogen maakt een plant niet resistenter 


tegen droog en koud weer, dan een kort loof met een groot prestatievermogen. 
In feite werd de groeisnelheid van een kortlooftype door droogte en koude minder 
geremd dan die van een type met extra zwaar loof (tabel 1). 


„ In droog warm weer zal een zwaarlovig, van nature laat rijpend, type meer vol- 


doening geven dan een kortloof type dat van nature vroeg rijp is, want hoge tem- 
peratuur veroorzaakt een kleiner loof en een versnelde rijping van de knol, waardoor 
deze zich wel vroeger ontwikkelt, maar kleiner blijft (fig. 3 en tabel 3). 


„ Een lage waarde van de verhouding van het kaliumgehalte van het loof tot het 


kaliumgehalte van de knol schijnt een type aan te wijzen dat de mogelijkheid van 
snelle groei en een betrekkelijk laag droge stof gehalte inhoudt, terwijl een hoge 
waarde van deze verhouding typisch schijnt te zijn voor het omgekeerde (tabel 4). 
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1. INTRODUCTION 

Modern flax breeding dates from the beginning of this century. Precursors in the 
past century were, among others, G. JENSMA, a Frisian farmer at Ternaard, who 
obtained the Frisian white flowering flax in 1816 by collecting white-flowered plants 
occuring in the originally blue flowering Russian flax. 

The varieties of fibre flax grown at present in the Netherlands are obtained through 
pedigree selection. L. BROEKEMA at Wageningen was the first in this country to use 
pedigree selection in flax. Around 1900 he selected and multiplied individual plants. 

After a period of single-line selection in endemic varieties, flax breeding in the 
Netherlands has developed to the phase of artificial crossing of a leading variety with 
a variety that excels in a certain charâäcter. The Dutch breeders often chose the variety 
Concurrent as one of the parents. 

It is natural, that after the disappearance of locally grown populations and the 
distribution of improved varieties, the breeders.look more and more for new types, 
which are distinguished by certain characters, in the hope of combining these proper- 
ties with the good ones of the most popular varieties. 


2. COLLECTION OF VARIETIES 


The breeders must have at their disposal parental varieties, „„genitors”’. In the 
Netherlands the Foundation for Plant Breeding at Wageningen maintains a collection 
of varieties which is completed regularly through the addition of new types. Dutch 
breeders are supplied with material in order that they may profit from the existing 
varieties and their crosses. 


3. POPULATIONS 


In order to start beginning breeders and also to help established breeders, the 
Foundation for Plant Breeding places likewise at the disposal of Dutch plant breeders 
interesting populations issued from crosses and gives advice about the breeding work. 


4, OBJECTIVES 


Instead of selecting for length of straw the flax breeder has become increasingly 
aware of the fact that length is no decisive virtue if good standing and other properties 
are not combined with it. 

The breeding of scorch and rust resistant varieties is also very urgent. The general 


conviction is that susceptibility to scorch or rust will impede the propagation of a 
variety. 


By sowing the populations issued from a cross on a soil infested by scorch one can PE a 


preliminary selection; the susceptible types disappear! 
Nitrogen and thin seeding promote rust. This gives the breeder a means of selecting for resistance. 
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During a flax breeders’ congress a good application of this method was demonstrated on the selection 
fields at Engelum, near Leeuwarden, in the province Friesland. At the borders of the collection 
consisting of populations issued from crosses and of preliminarily selected material, a perpendicular, 
richly fertilized strip was made at one side of the plot and at the other extremity of the plot was sown 
on a strip where conditions were favourable to the appearance of scorch. Such a simple experiment 
furnishes the breeder interesting data concerning merits and defects of his-selections. 

In the last few years artificial rust infection is used in order to promote better and speedier selection. 

Selection for quantity and quality of fibre remains urgently important. In some 
cases the breeder himself judges his selection but more and more he calls the specialist 
to his assistance. 

The fibre analysis of the flax strains of the selection field at Engelum, where the varieties Concur- 
rent and Rembrandt were developed and are maintained, is done f.i. by Mr A. WiJFFELs of the warm 
water rettery „De Vogel" at St-Anna Parochie (Friesland) according to three procedures (warm 
water, cold water and dew retting). 

The Dutch Flax Institute carries out the research on fibre content and quality of the new selections. 
Every Dutch breeder can avail himself of the services of the Institute for a moderate fee. 

Dutch breeders concentrate on the breeding of fibre flax, without, however, 
neglecting the yield of seed. J. C. DoRST succeeded to a certain extent in breeding a 
good fibre flax with a good yield of seed (Concurrent). The new variety Wiera, 
developed by J. P. WIERSEMA, even surpasses Concurrent in yield of seed. 

Breeding of linseed has only started. 

At present breeders try also to obtain, by crossing fibre flax and seed flax, varieties 
combining a high yield of fibre with a high yield of seed. 


5. SCIENTIFIC RESEARCH 

At all times it will remain true that scientific research renders great services. Agri- 
cultural research in its many aspects, the botanical investigation of the flax plant, the 
fibre analysis, the chemical analysis, genetic research, the study of diseases and pests 
(thrips) must be stimulated by all available means and the drawing in of as many 
workers as possible. This is the more important as the varietal range is always in a 
state of movement. 

In the Netherlands the Dutch Flax Institute (Director: Ir J. IL. C. BUTLER) at 
Wageningen is a centre of flax research. 


6. EXPERIMENTAL FIELDS 

Trial fields, to arrive at a correct evaluation of the varieties of flax, must be further 
developed. The creation of special trial fields, for instance for research on scorch 
resistance, is desirable. 

Since 1950 the results of the comparative flax variety trials are published annually 
by the Government Institute for Research on Varieties of Field Crops (in cooperation 
with the Agricultural Advisory Service and the Netherlands Flax Institute) in the 
series ‚„Notes on the choice of varieties”. 


7, DESCRIPTIVE LIST OF VARIETIES 

The annual Descriptive List of Varieties of Field Crops based upon data of experi- 
mental fields and practical experience draws attention to the recommended flax 
varieties. The annual varietal statistics figuring in the Dutch Descriptive List of 
Varieties of Field Crops gives the following survey of the spread of the varieties: 
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TABLE Ì. STATISTICAL DATA ON THE EXTENSION OF THE MAIN FLAX VARIETIES IN PERCENTAGE OF THE 
TOTAL AREA UNDER FLAX 


1946 | 1947 1948 | 1949 | 1950 | 1951 
BIEN AA ten dt en l IS — — — = 
Goncurrenl Red ters ee SS 84 83 Zl 74 66 
Formosa . eN 4 s 3 5 9 10 9 
Hercules idee 1e, A 4 4 3 3 2 IS 
Hollandia EEE IEN Ss 2 2 2 2 3 
Täral: GroWDemms PEES A etui 3 3 2 l Ì l 
Percello Er. 2 3 5) 7 10 15 
NVAO EEEN PE RE es — — — - Ss 4 
Various varieties . . . « ….. 2 l s Ì l 2 
Área in 100 ha in the Netherlands 124 133 181 180 154 299 


This shows that up to now with respect to flax the home-bred varieties dominate. The 
Swedish variety Hercules is grown sporadically, while Liral Crown occupied only 1 % 
of the acreage (about 300 ha in 1951). 

The List of Varieties for 1952 gives the following evaluation of the varieties before 
passing on to the detailed description of each of them. 

The area devoted to flax in the Netherlands covered in 1951 nearly 30,000 ha. Of 
this total 15,300 ha were in the south-western sea-silt districts, 8,100 ha in the central 
sea-silt districts, and 5,900 ha on the northern sea silts. On river silt and loess this 
erop is only occasionally grown. 


Dr J.C. DorsT P.J. HIJLKEMA 
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In the south-west Concurrent still is by far the leading variety; in 1951 it occupied 
93 per cent of the flax acreage. Next to it some Percello is grown, but the cultivation in 
the southern provinces of this variety involves some risks because of its susceptibility 
to browning (Polyspora). The new white-flowered variety Wiera has produced a very 
good impression in trials and attracts much attention from the side of the farmers. 

In the central sea-silt districts Concurrent has lost much ground to Percello. Both 
varieties occupied in 1951 about 40 % of the area under flax. Percello is particularly 
appreciated there because of the standing ability of its straw. In recent years, however, 
this variety is being increasingly attacked by Melampsora lini (rust and firing). This 
has the effect that the new variety Wiera, which possesses stiff straw and a fairly good 
resistance to rust and firing, is coming to the fore in this region. In 1951 it occupied 
already 8 % of the flax acreage there. 

In the northern sea-silt districts a considerable difference in predilection can be 
noticed between the provinces of Friesland and Groningen. Friesland had 93 % of its 
flax acreage under Concurrent. In Groningen on the contrary during the last few 
years this variety has been replaced almost entirely by Formosa, Hollandia and 
Percello, owing to the liability of Concurrent to rust. Meanwhile the interest in 
Percello is waning and the new variety Wiera is on the increase. 

On soils contaminated by scorch Hercules was chiefly grown. But in yield, as well 
as in resistance to scorch, this variety has been surpassed on trial fields by the novelty 
Verum (Hijlkema 1835), which has been placed in the List of Varieties in 1952. 
Hercules has been transferred to the category 0 (varieties of little importance). 

Further the high quality variety Liral Crown is of some importance on heavy clay 
soils. 

The varieties Liral Prince and Rembrandt figure on the Supplement „Varieties for 
export only”. 


8. CROP AND SEED INSPECTION 


The supply of seed for sowing purposes for the Netherlands and for export must 
be founded on seed of which the origin, the trueness to type, the purity and the quality 
have been certified. In this connection the well organized inspection service renders 
great services to grower and breeder. 

In 1949 some 18,000 ha were devoted in the Netherlands to flax. The seed of 11,205 


_ha was approved as suitable for sowing purposes, and 8,949,926 kg were sealed. In 


1950 15,400 ha were grown, of which 11,658 ha were approved for sowing seed pro- 
duction, and 9,547,895 kg were sealed. These figures clearly show the great importance 


‚of flax seed production in the Netherlands. Considerably more than half of the 
__acreage is entered for inspection. 


9. TESTS MADE ABROAD 
In the centres of cultivation of flax (for fibre flax in northern and western Russia) 


flax breeding is still in its infancy. There are large regions where flax growing depends 


_upon seed from abroad. Much sowing seed of flax was exported by the Netherlands 
_to Belgium, France, Ireland and Germany. This trade will only be able to maintain 
itself if foreign farmers obtain good results with Dutch seed under their local condi- 


tions. Ireland e.g. wants varieties with-a short period of vegetation, whereas for France 
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drought resistance is required. Consequently it is important to the flax breeder that 
his varieties should be tested in those regions for which they are intended. 


10. BREEDERS PROPERTY 


In the Netherlands a regulation of the rights of the breeder has been brought about. 
The Dutch Breeders’ Decree of 1941 regulates not only the property rights, but has 
created the possibility of remunerating the breeder and of stimulating his efforts. The 
difficulties (slight rate of increase) encountered by the flax breeder have been taken 
into account. 

The 19th annual report (1950-1951) of the General Netherlands Inspection Service 
(N.A.K.) mentions that over the harvest period 1949 the following amounts were paid 
(of which 90 % as royalties to the breeders): 


TABLE 2. COMPENSATION TO THE BREEDERS FOR-THE HARVEST OF 1949 


Premiums 

| ze en to the breeders 

| in kg 5 d 

| | in guilders 
Concurrentsnnmnnn ed 7,401,448 7 38,503 
Foimtosa en ate | 456,246 15,968 
EFollandia arn 9,072 500 
Percello, sent | 340,985 11,934 

AEN NE s rateet 

| 8,207,751 66,905 


From this survey can be deduced that the royalties paid to the breeder for a given 
variety are not proportionnal to the quantity of certified seed of that variety produced 
by the seed growers, but that a sliding scale is used. For the first 500 tons more is 
allocated than for the second 500 tons, etc. Moreover the breeder is guaranteed for 
each new variety a minimum of f 500 during the first 5 years. 

If it were not for these compensations, levied on sowing seed produced and marketed 
by the general seed grower, the breeder would face unfair competition on the part of 
these growers. The Dutch breeders agree to it that seed for sowing purposes of their 
varieties be produced by the growers, without previous authorization, provided a levy 
be raised on the produce and thus a fund created out of which the breeders receive 
their royalties. These royalties can be considered as a licence fee paid by the seed 
grower to the breeder, through the intermediary of the N.A.K. 


11. DUTCH FLAX BREEDERS 


Though, in the Netherlands, fibre flax covers annually about 15.000 to 20,000 ha 
(in 1951 29,900 ha), the breeding activity is very great. This is due to the fact that much 
sowing seed is exported, and that, consequently, the acreage devoted to seed produc- 
tion considerably exceeds that needed for domestic supply. It has already been pointed 
out that a high percentage of the flax grown in this country is entered for inspection. 

Till now the following breeders have obtained the most important results: 


Ll. Breeding Station of the Frisian Society of Agriculture at Engelum (near Leeuwar- 
den). At this station Dr J. C. Dorsr developed the well known white-flowered 
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variety Concurrent. At present Ir J. Trip has taken charge of the plant-improve- 


ment work at Engelum. 


. P.J. HILKEMA at Mensingeweer (Gr.), who began to breed flax about 1916, and 


who now has to his name four varieties that are put on the Descriptive List of 
Varieties, viz.: the blue-flowered Percello, Hollandia and- Verum, and the white- 


flowered Formosa. 


3. J. P. WIERSEMA MZN, at Spijk (near Rodeschool, Gr.), whose white-flowered 
variety, Wiera, figures on the List. 
A few other breeders (J. P. Dijknuis — Selectiebedrijf „Luidenburg”’ — Warfhuizen; 
Ir P. SCHELLING — Plant Breeding Station „Centraal Bureau” — Hoofddorp; C.V. 
Landbouwbureau M. Wiersum, Groningen) have also started work on flax, while at 
Wageningen Ir H. T. WreRSEMA of the Foundation for Plant Breeding has taken up 


the problem of disease resistance. 


12. FROM CHOSEN PLANT OR PARENTS TO NEW VARIETY 


It is important to know how many years of breeder’s work are necessary to obtain 
an established variety. The following outline gives an idea of the time element that is 


involved. 


TABLE 3. TIME REQUIRED TO DEVELOP A VARIETY 


Put on the Dutch 
List of Varieties 


Ù 
| 
| 
| 


Origin 


‚_ Number of years 
breeders’ work 


Bone menten en voet 
ANSA see dien dk nen 
BOUMOSa.. 
Percello eer 
Hollandia... ... ERE 
IAN ERWIN ed WEN 
BEERS en oen anas Tani ner 
TE ENE 


Put on the suppl. 
„„Varieties for export only” 


Dine TEM EEE 
Pinner 


Removed from the 
Dutch List of Varieties 


Tinos En ee a 
KCE oncordiankenrnetn elen 2 de 


4 EXCell On henri dee ee 


Gieanthan Meern sen ee 
TREE vast RE 


Frisian white-flowered 
Concurrent X Hercules 
F 6 Xx Texala 
Concurrent X Texala 
F 6 Xx Texala 
Commercial seed 
Russian endemic variety 
Strain 8 Xx Concurrent 


2 
Concurrent 


Frisian white-flowered 

Riga flax 

Frisian white-flowered 
Almenum 

Swedish endemic variety 
Frisian white-flowered 

Flax strains of the Institute of 
Plant Breeding 

Excello 

Russian endemic variety 


14 
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Considering the above table, we may say, that it takes about ten years of breeder’s 
work to obtain a new variety through single-line selection (in an endemic variety or 
in an impure variety). If the breeder starts from a recent cross it lasts very long. More- 
over we should not forget that sometimes years of labor remain without success. 
A beginning breeder must be prepared to 15 and perhaps 20 years of work before he 
will see results, unless he has at his disposal hybrid populations produced years ago 
by others. 


13. THE MAINTENANCE OF PURE VARIETIES OF FLAX 

For the maintenance of an improved variety it is necessary to rebuild it regularly. 
The method resembles in principle that of pedigree selection but differs from this 
method in so far as the breeder after a comparative examination of the lines of a given 
variety mixes a few typical lines and uses them for the production of original seed. 
It also may happen that the breeder multiplies only one single line. The growing of 
original seed (by the breeder) is done under supervision of the General Netherlands 
Inspection Service. 


SAMENVATTING 


Vlasveredeling in Nederland 


De oudste gegevens over vlasveredeling in Nederland dateren uit 1816, toen de 
landbouwer G. JENSMA te TERNAARD (ten noorden van DOKKUM) een aantal wit- 
bloeiende planten in Russisch blauwbloei opmerkte en deze bij de oogst afzonderde. 

De moderne vlasveredeling stamt uit het begin van deze eeuw. L. BROEKEMA te 
Wageningen was de eerste in Nederland, die lijnselectie bij vlas toepaste (omstreeks 
1900). Het gelukte de kwekers J. C. DorsT en P.J. HirKEMA belangrijke resultaten 
te bereiken. Ook in het buitenland hebben verschillende Nederlandse rassen ver- 
breiding gevonden. De kwekersarbeid van de jonge kweker J. P. WIERSEMA is veel- 
belovend. 

Enige gegevens over de vlasveredeling in Nederland zijn neergelegd in de tabellen. 
Tabel 1 geeft een overzicht van de rassenstatistiek van vlas in Nederland in de jaren 
1946-1951. Daaruit blijkt, dat de Nederlandse rassen geheel overheersen en van de 
buitenlandse momenteel alleen Liral Crown op kleine schaal wordt verbouwd. In 
tabel 2 zijn de kwekersvergoedingen over het oogstjaar 1949 vermeld. Tabel 3 omvat 
de afstamming van de rassen, die op de Nederlandse rassenlijst zijn geplaatst of daar- 
van zijn geschrapt. De afstamming (selectie uit landras of gekweekt ras, resp. kruising) 
en het aantal jaren, dat nodig was om het ras te kweken, zijn vermeld. 
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VOOR DE PRACTISCHE KWEKER BRUIKBARE 
METHODEN VAN RESISTENTIE-ONDERZOEK 


Methods of testing for disease resistance available to the practical breeder 


J. C. JACOB 
Instituut voor Plantenziektenkundig Onderzoek, Wageningen 
Received 30 Apr. 1952 


Bij het kweken van nieuwe cultuurrassen voor land- en tuinbouw zal het in de mees- 
te gevallen nodig zijn, de mate van resistentie van het kweekmateriaal te bepalen door 
kunstmatige infectie. 

Het afwachten of de ziekte op natuurlijke wijze optreedt is immers meestal te 
riskant, want vaak treden de ziekten slechts in bepaalde jaren of onder bepaalde om- 
standigheden in voldoende mate op om een betrouwbare indruk omtrent de waarde 
van een ras te verkrijgen. Omdat men in zulke gevallen de voorwaarden voor de in- 
fectie niet in de hand heeft, weet men ook nooit of het niet aangetast worden op 
werkelijke resistentie berust of dat men te maken heeft met „escape” d.w.z. ont- 
snapping aan de infectie. Dit laatste komt veel meer voor dan men denkt. Zo is bijv. 
gebleken, dat bij uitplanten van rode klaver op een zwaar door aaltjes besmet terrein 
het overgrote deel van de overblijvende planten wel vatbaar was bij kunstmatige in- 
fectie en dus niet resistent. Het gebruik van zulke planten voor verdere selectie, geeft 
dus geen enkele verbetering van de resistentie in de nakomelingschap. In nog veel 
sterkere mate is dit het geval bij ziekten, die veel ongeregelder in een veld voorkomen, 
zoals bijv. vergelingsziekte bij bieten, stuif brand bij granen, enz, terwijl er vele ziekten 
zijn, die alleen in bepaalde jaren in voldoende mate optreden, zoals gele roest bij 
tarwe en gerst, Phytophthora bij aardappels, voetziekte bij granen, enz. 

Er moet zo veel mogelijk gezocht worden naar infectiemethoden die ook door niet 
phytopathologisch geschoolde kwekers kunnen worden toegepast, omdat het laten 
toetsen op plantenziektenkundige instituten bezwaren heeft. Immers, bij de vaak toe 
te passen methode van de herhaalde terugkruising moeten de overblijvende resistente 
planten in iedere generatie ook op andere eigenschappen getoetst en weer terugge- 
kruist worden, hetgeen de kweker altijd zelf moet doen. Ook is het ondoenlijk op één 


instituut ieder jaar bijv. alle populaties van alle tarwekwekers op hun roestresistentie 


te laten onderzoeken. Dit zou te veel terrein vergen. Alleen in bijzondere gevallen, 
wanneer bijv. zeer speciale en technisch moeilijk uitvoerbare infectiemethoden nood- 
zakelijk zijn, zal tot een centrale beproeving moeten worden overgegaan. 

Na besprekingen met practische kwekers, kweekinstituten en phytopathologen over 
het nu reeds in Nederland uitgevoerde resistentieonderzoek hebben wij, na eigen con- 
trôle gedurende de afgelopen zomer, onderstaande methoden voldoend betrouwbaar 
bevonden om door de kwekers zelf, zij het met hulp van de Afdeling Resistentie- 


_ Onderzoek van het I.P.O., te worden toegepast. 


Wij hebben getracht deze methoden zo uitvoerig mogelijk te beschrijven en bij enkele 


_meer omslachtige hebben wij kortheidshalve naar uitvoerige publicaties in de litera- 
_tuur verwezen. Toch zal in vele gevallen alleen het lezen dezer beschrijvingen onvol- 


doende zijn om de methoden direct met succes toe te kunnen passen. Daarom hebben 
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wij ons voorgesteld verschillende methoden door deskundigen te Wageningen te laten 
demonstreren. Om deze demonstraties of cursussen zo economisch mogelijk te geven, 
worden de kwekers die deze demonstraties willen bijwonen verzocht zich tijdig hier- 
voor op te geven bij de Afdeling Resistentie-Onderzoek van het L.P.O., Binnenhaven 
Aa te Wageningen, die dan in onderling overleg met de gegadigden een datum zal 
vaststellen. Voor die methoden waarbij o.i. een demonstratie of cursus noodzakelijk 
is, is dit in onderstaande beschrijvingen vermeld, maar indien de kwekers ook over 
andere methoden nadere inlichtingen wensen, zijn wij te allen tijde bereid hen met 
raad en daad bij te staan. Aangezien de veredeling op ziekteresistentie voor vele 
kwekers iets geheel nieuws betekent, maar dit werk aan de andere kant voor de Ne- 
derlandse land- en tuinbouw van het allergrootste belang is, hopen wij dat velen zich 
met dit interessante werk zullen gaan bezighouden. In vele gevallen is dit werk wer- 
kelijk niet zo moeilijk, terwijl de resultaten eveneens vlugger worden verkregen dan 
men zich vaak voorstelt, omdat de resistentie dikwijls slechts op enkele erffactoren 
berust. 

Wel dient er hier op gewezen te worden, dat men bij een veredeling op ziekte- 
resistentie vaak de moderne methode van herhaalde terugkruising zal moeten toe- 
passen, waarbij iedere terugkruisingsgeneratie opnieuw op resistentie wordt getoetst, 
omdat men in de meeste gevallen de éne resistentie-eigenschap van, in andere opzich- 
ten, minderwaardige geniteurs in een goed cultuurras moet brengen. De oude methode 
van ramschen (het selecteren in populaties die na enige jaren natuurlijke zelf bestuiving 
uit één kruising verkregen zijn), geeft hier te weinig kans op resultaat. Voor het ver- 
krijgen van inlichtingen omtrent de resistente geniteurs wende men zich tot de spe- 
cialisten van de Centrale veredelingsinstituten die het voortkweken van dit materiaal 
onder hun hoede hebben, zoals het Instituut voor Veredeling van Landbouwgewassen, 
de Stichting voor Plantenveredeling en het Instituut voor de Veredeling van Tuin- 
bouwgewassen te Wageningen. 


1. METHODEN DIE DE KWEKER ZELF KAN UITVOEREN. 


L. Gele roest bij zomer- en wintertarwe (Puccinia glumarum f. tritici) 


De te toetsen stammen worden in rijen van l à 1} m naast elkaar uitgezaaid. Per stam 
2 rijen hol zaaien. Populaties worden op de normale wijze op korrel gelegd. Zoveel 
mogelijk zaden per populatie. Het geheel wordt omgeven door 2 of 3 rijen van een 
zeer vatbaar ras. Hiervoor wordt een mengsel van de Amerikaanse wintertarwe 
Michigan Bronce en enkele andere Amerikaanse tarwes gebruikt. Kleine hoeveel- 
heden zaad van dit mengsel kunnen bij de Resistentieafdeling van het 1.P.O. worden 
aangevraagd. Voor verdere vermeerdering moeten deze kwekers zelf zorgen. Aan- 
gezien de „„besmetter’”’ een wintertarwe is, moet het terrein voor de te toetsen zomer- 
tarwerassen en -populaties reeds van te voren in de herfst worden uitgezet, omdat de 
omranding met de besmetter dan reeds gezaaid moet worden. Er wordt no g gezocht naar 
een goede zomertarwe als besmetter, omdat dit voor de kweker wel veel gemakkelijker 
zou zijn. 

Zodra de besmetter goed begint uit te stoelen, d.w.z. ongeveer eind Maart, begin 
April, worden in de besmetterrijen, op afstanden van + 3 m, kunstmatig met de ver- 
schillende roestrassen (roestphysio’s) geïnfecteerde plantjes uitgeplant. Dit „infectie- 
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materiaal” kan men verkrijgen bij de Resistentie-afdeling van het I.P.O. tegen de prijs 
van f 5— per kistje van 50 plantjes besmet met 1 physio. Er zijn nu 3 physio’s aan- 
wezig, zodat men minimaal 3 kistjes moet bestellen, maar het is zeer goed mogelijk, 
dat binnenkort verscheidene physio’s in ons land worden gevonden. Met dit onder- 
zoek is men nu nog doende. 

Het is absoluut noodzakelijk, dat men infectiemateriaal van alle physio’s uitplant, 
omdat men anders alleen op resistentie tegen bepaalde roestrassen selecteert en daar- 
door kans loopt dat men tarwerassen kweekt die in bepaalde streken van het land niet 
resistent zullen blijken te zijn, omdat daar juist een roestphysio voorkomt, dat men 
in zijn proeven niet gebruikt heeft. 

Aangezien met het kweken van de infectieplantjes op grote schaal nog maar pas een 
begin is gemaakt is het, gezien het aantal tarwekwekers in Nederland, wel mogelijk 
dat het eerste jaar niet direct aan alle aanvragen volledig kan worden voldaan. Men 
zal dan met wat minder tevreden moeten zijn en de plantjes op groter afstand van 
elkaar moeten planten, maar wij zullen trachten ieder zoveel mogelijk te helpen. In 
ieder geval is het noodzakelijk, dat de aanvragen zo vroeg mogelijk bij het I.P.O. 
binnen zijn. Het verzenden zal in overleg met de kwekers geschieden. 

Door het vroegtijdig uitplanten van deze infectiebron gaat de roest op de besmet- 
terrijen over en vermeerdert zich daar vrijwel steeds in sterke mate. Van daaruit 
vindt dan de besmetting van de te toetsen lijnen of populaties plaats, zodat de kweker 
geen verdere kunstgrepen behoeft toe te passen. Het vroegtijdig uitplanten van het 
infectiemateriaal is echter zeer belangrijk. 


2. Gele roest bij zomer- en wintergerst (Puccinia glumarum f. hordei). 

De proefopzet is geheel gelijk aan die voor tarwe. Als besmetter voor de zomergerst 
komen voorlopig in aanmerking Herta, Kenia of Rika. De beste resultaten verkregen 
wij met een Duitse zomergerst waarvan dit jaar nog niet voldoende zaad beschikbaar 
is, hetgeen echter direct vermeerderd zal worden. Hetzelfde geldt voor de wintergerst. 
Hier zijn de beste besmetters enige Koreaanse wintergersten, welke wij eerst moeten 
vermeerderen, hetgeen geen bezwaar is, omdat dit jaar toch geen proeven met 
wintergerst meer opgezet kunnen worden. 

Hoewel alle herkomsten uit Nederland nog niet onderzocht zijn, komt in ons land 
hoogstwaarschijnlijk maar één physio voor. Het infectiemateriaal hiervan kan bij de 
Resistentie-afdeling van het I.P.O. tegen een prijs van f 5— per bakje van 50 planten 
worden besteld. 


3. Meeldauw bij zomergerst (Erisyphe graminis f. hordei). 


Wij geven deze methode, omdat ze zo eenvoudig is en er vrij snel gunstige resul- 
taten kunnen worden bereikt, hoewel ze streng wetenschappelijk nog niet volkomen 
is uitgewerkt. Er wordt nl. niet met het optreden van verscheidene physio’s rekening 
gehouden maar, gezien hetgeen tot nu toe in Nederland en vooral in W. Duitsland be- 
kend is, komt hier injNederland maar 1 physio voor, dat overal in de natuur aanwezig Is. 

De uitzaai is geheel gelijk aan die voor de gele roest van zomergerst nl. in rijen van 
1 à 1} m. Er omheen worden enige rijen Balder gerst als besmetter gezaaid en hier 
omheen komen enige rijen wintergerst voor. Vindicat is hiervoor goed bruikbaar. De 
gehele opzet wordt dus reeds in de herfst klaargemaakt. Er wordt hol gezaaid en men 
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geeft extra stikstof. De meeldauw komt dan vanzelf in de wintergerst en gaat daarna 
in het voorjaar over op de Balder, die weer de te toetsen rassen infecteert. E“ behoeft 
geen infectiemateriaal te worden uitgeplant, omdat de parasiet in de wintergerst ieder 


jaar wel optreedt. 


4. Stuifbrand bij zomer- en wintertarwe (Ustilago tritici). 

Deze methode eist meer technische vaardigheid en tevens enig instrumentarium. 
Wat de beschrijving van deze infectiemethode betreft zij verwezen naar de publicatie 
van PROF. DR OokT in de Mededelingen van de Landbouwhogeschool, deel 44, ver- 
handeling 8, 1940, waarin één en ander zeer uitvoerig met goede afbeeldingen be- 
schreven wordt. Zo op het eerste gezicht lijkt deze methode vrij lastig, doch uit er- 
varing weten wij, dat zij door een practische kweker kan worden uitgevoerd, mits deze 
eerst enige ervaring opdoet. Diegenen, die van plan zijn met deze methode te werken, 
wordt sterk aangeraden een demonstratie op de Resistentie-afdeling van het I.P.O. 
aan te vragen. 

Er zijn in Nederland thans 7 physio’s van de tarwestuif brand bekend. Deze kunnen 
in de vorm van besmette korrels bij de Resistentie-afdeling worden aangevraagd. 
Deze korrels worden vroeg in de herfst uitgezaaid in kistjes. leder physio in een apart 
kistje. Gedurende eventuele vorstperioden kunnen deze kistjes dan in een bak of kas 
worden geplaatst. Door plaatsing onder gunstige omstandigheden gedurende het 
voorjaar wordt zorg gedragen, dat de planten eerder in de aar komen dan de op het 
veld te testen planten. De kistjes met de verschillende physio’s dienen streng geschei- 
den te worden gehouden. Zodra de zieke aren in deze kistjes zichtbaar worden, 
worden deze verzameld en in papieren zakken opgeborgen. Kort voor het gebruik, 
d.w.z. kort voor de te infecteren planten op het veld in bloei komen, worden de aren 
uit de papieren zakken uitgewreven waarna de zwarte sporen over een fijne zeef wor- 
den uitgezeefd. Vervolgens worden van de gezeefde sporen „poeders” van + gram 
afgewogen. Hiervan kan voor de kunstmatige infectie een sporensuspensie gemaakt 
worden door één poeder met } 1 water aan te mengen. 

Zodra de te toetsen rassen en populaties in bloei komen, worden de planten kunst- 
matig besmet met alle 7 physio’s. Het volgend jaar worden van ieder object + 250 
korrels uitgezaaid, om het % aantasting te bepalen. Ook de standaardrassen waarop 
de physio’s thuishoren, worden weer geïnfecteerd teneinde het volgend seizoen weer 
verse sporen van de physio’s te hebben. Men hoeft dan slechts 1 x de physio’s aan 
te schaffen. Het werken en gescheiden houden van 7 physio’s is inderdaad een zeer 
tijdrovend en nauwkeurig werk. Door het gebruik van slechts enkele belangrijke 
physio’s kan men reeds een heel eind komen. Over het te gebruiken aantal physio’s 
kan beter eerst met de Resistentie-afdeling van het L.P.O. overleg gepleegd worden. 
De prijs bedraagt f 2.50 per 100 korrels van Ll physio. 

Een andere methode is de volgende. De te toetsen rassen worden omgeven door een 
rand van een tarweras, dat zeer vatbaar is voor alle 7 physio’s en dat het vorige jaar 
kunstmatig hiermede werd geïnfecteerd. Vervolgens wordt infectie van de toetsrassen 
aan de natuur overgelaten. Deze methode kost veel minder werk, maar daar staat 
tegenover, dat de kans op mislukking bij vrije infectie veel groter is. Ook vindt men 
zo geen verschil tussen werkelijke resistentie en veldresistentie door de min of meer 
gesloten bloei. 
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Zoals reeds werd gezegd, is voor de practische toepassing van deze methode een 
demonstratie en bespreking op het I.P.O. te Wageningen noodzakelijk, waarbij men 
dan de genoemde publicatie van PROF. OoRT reeds gelezen dient te hebben. Gaarne 
zullen wij een opgave voor bijwoning van deze demonstratie van U verwachten. Ook 
met de levering van het instrumentarium zullen wij U gaarne behulpzaam zijn. 


5. Stuifbrand bij zomer- en wintergerst (Ustilago nuda). 


Hierbij is de werkwijze geheel afhankelijk van het geniteursmateriaal waarmede 
gewerkt wordt. Werkt men alleen met de gewone vormen van de Europese en Ame- 
rikaanse cultuurgersten, dan heeft een kunstmatige infectie geen zin, omdat deze 
gersten alle zeer sterk worden aangetast. De in de natuur gevonden verschillen zijn 
hier alleen een gevolg van het al of niet open bloeien, waardoor een meer of minder 
grote kans op infectie bestaat. Hier is dan de laatst beschreven methode van de tarwe 
de meest bruikbare nl. het omgeven van te toetsen rassen door een zwaar geïnfecteerde 
strook van een zeer vatbaar ras en liefst een mengsel van een vroege, middelvroege 
en late vatbare gerst om te voorkomen dat men een schijnresistentie krijgt welke ver- 
oorzaakt wordt door een ontsnapping aan de infectie door verschil in bloeitijd van het 
te toetsen ras en de besmetter. Werkt men echter op een echte immuniteit, dan is de 
kunstmatige infectiemethode zoals is beschreven door PROF. OoRT juist noodzakelijk, 
maar dan dient men ook van de resistente Perzische en andere Oost-Aziatische gersten 
als geniteurs gebruik te maken. 


6. Vlasroest (Melampsora lini). 


De te toetsen rassen worden in rijtjes van l à 1} m naast elkaar uitgezaaid. Men 
neme een flinke rij-afstand, bijv. 20 em. Populaties worden op de normale wijze op de 
korrel gelegd. Er wordt hol gezaaid en wat extra stikstof gegeven, omdat dan de ge- 
voeligheid voor roest toeneemt waardoor de infectie beter slaagt. Men zaaie niet te 
vroeg. Het geheel wordt omgeven door 2 of 3 rijen van een zeer vatbaar ras. Ook die 
rijen worden extra bemest. Als zeer vatbaar ras kan Concurrent dienen, hoewel het 
‚ ras Resistenta (resistent tegen vlasbrand) nog gevoeliger is. Hiervan is echter op het 

ogenblik zeer weinig zaad aanwezig, maar het volgende jaar kunnen wij kleine quanta 
afstaan. De kweker moet dan verder zelf voor de vermeerdering zorg dragen. Zodra 
deze besmetterrijen ongeveer 5 cm hoog zijn, worden hierin op afstanden van + 3 m 
kunstmatig met de meest virulente physio geïnfecteerde plantjes uitgeplant. Aangezien 
deze physio de aantasting door alle tot nu toe in Nederland bekende physio’s overlapt, 
is het gebruik van deze éne voldoende. Door het vroegtijdig uitplanten van deze in- 
fectiebron breidt de roest zich vrijwel steeds vanzelf sterk over de besmetterrijen uit, 
_vooral als men in een droge tijd nog eens extra giet. Van de besmetterrijen uit worden 
dan de te toetsen rassen geïnfecteerd. Er behoeven verder geen bijzondere maatregelen 
genomen te worden. Het best neemt men een dergelijke proef op niet te zware maar 
goed vochthoudende grond, zo mogelijk in de luwte van heesters of bomen. Zelf 
bereikten wij de mooiste resultaten op vochtige humushoudende zandgrond. 

Het infectiemateriaal kan besteld worden bij de Resistentie-afdeling van het I.P.O. 
tegen betaling van f 2.50 per kistje van 50 planten. De aanvrage voor deze plantjes 
dient echter tijdig te geschieden. Omtrent het tijdstip van verzending wordt dan nader 
_met de kwekers overlegd. 
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7. Phytophthora bij aardappels (Phytophthora infestans). 

De kunstmatige infectiemethode is uitvoerig beschreven door DR TOXOPEUS van het 
I.v.P. in de „Mededelingen van de N.A.K.” van Maart 1951 en door HELENA L.G. 
DE BRUYN in Jaarb. 1950 van Alg. Bond van Oud-leerlingen van Inrichtingen voor 
Middelbaar Landbouwonderwijs. Ook deze methode lijkt zeer gecompliceerd, maar 
uit eigen ervaring is ons gebleken, dat een practische kweker, die over een normale 
kelder en wat platglas beschikt, deze methode met succes kan toepassen. Wel is een 
bespreking en een demonstratie op het I.P.O. noodzakelijk. 

Het benodigde infectiemateriaal wordt door de Resistentie-afdeling van het L.P.O. 
geleverd in de vorm van aardappels die met één physio geïnfecteerd zijn en wel tegen 
een prijs van f 1.— per stuk. Het toepassen van deze methode heeft natuurlijk alleen 
zin, indien men van resistente geniteurs uitgaat, d.w.z. van resistente Solanum de- 
missum-vormen of resistente kruisingsproducten. hiervan. Het aantal te bezigen 
physio’s is eveneens geheel afhankelijk van het doel dat men voor ogen heeft en het 
materiaal waarvan men is uitgegaan. Daarom is het eens te meer noodzakelijk dat 
degenen die zich met dit werk willen bezighouden van te voren met ons in overleg 
treden. 


8. X- en A-virus van aardappels. 


Ook het toepassen van deze wijze van onderzoek heeft natuurlijk alleen zin, wan- 
neer bij het veredelen resistente geniteurs gebruikt zijn. Wel behoeft men hier niet zo 
ver van huis te gaan als bij de Phytophthora-resistentie, d.w.z. men behoeft niet bepaald 
zijn toevlucht te nemen tot wilde Solanum-vormen, want in de gewone tuberosum 
komt deze eigenschap wel degelijk voor en hoewel dit materiaal niet altijd direct voor 
Nederland bruikbaar is, kan er toch zeer gemakkelijk mee worden gewerkt. 

De „resistentie” is bij deze viren geen echte resistentie, maar een veldresistentie 
tengevolge van overgevoeligheid, waardoor bij een infectie te velde de aangetaste 
cellen zo snel afsterven, dat het binnengedrongen virus ingesloten wordt en zich niet 
verder door de plant verspreidt. 

De methode berust er dan ook op, dat men een zeer zware infectie toepast, nl. knol- - 
enting, met een zwakke X-virusstam en nagaat welke planten de sterkste schade on- 
dervinden, zich uitend in een topnecrose. De practijk heeft nl. geleerd, dat planten 
die na deze knolenting met een zwakke virusstam een topnecrose geven in het veld 
resistent zijn tegen deze stam en ook tegen sterkere virusstammen van deze groep van 
X-viren. Men dient van iedere te toetsen cloon ongeveer 8 knollen te behandelen, 
omdat lang niet iedere enting het.gewenste succes geeft. 

Het testen op overgevoeligheid van het A-virus geschiedt op dezelfde wijze. Het is 
echter beter hier niet uit te gaan van een zwakke stam van dit virus, omdat het aantal 
geslaagde infecties te klein blijft en de reactiebeelden te weinig sprekend zijn. Daarom 
is het beter gebruik te maken van zeer virulente A-virusstammen. Bruikbaar is het ras _ 
Julinier dat steeds met dit virus is besmet; nog beter is Saucisse Rouge (ook altijd 
besmet). Overgevoelige rassen reageren met een „gedrukte” habitus en min of meer 
duidelijke topnecrose. De Resistentie-afdeling van het I.P.O. is te allen tijde bereid 
een demonstratie van deze knolenting-methode te geven, indien belanghebbenden 
zich tijdig opgeven. 

Knollen besmet met de geschiktste X- en A-virusstammen zijn te krijgen bij onze 


224 


METHODEN VAN RESISTENTIE-ONDERZOEK 


afdeling tegen de prijs van f 1 — per stuk. Deze stam kan bij goed geïsoleerde teelt en 
zeer vroeg rooien door de kweker zelf worden vermeerderd en behoeft dus niet ieder 
jaar in het groot te worden aangeschaft. 

Een andere mogelijkheid is dat een aardappelkweker reeds een aantal stammen 
bezit waar hij wel wat in ziet, maar die hij niet alle wil aanhouden, terwijl hij toch zou 
willen weten, hoe het met de resistentie tegen X- en A-virus staat. In dit geval is de 
Resistentie-afdeling bereid om haar bemiddeling te verlenen bij een toetsing van deze 
stammen door IR ROZENDAAL van het Laboratorium voor Phytopathologie te 
Wageningen, wanneer dit aantal ten minste niet te groot wordt. 


9. a) Amerikaanse vaatziekte bij erwten (Fusarium oxysporum f. pisi ras 1) 
b) Vroege vergeling bij erwten (Fusarium oxysporum f. pisi ras III). 


Een zeer eenvoudige en toch zeer betrouwbare methode is het uitzaaien van de te 
toetsen rassen en populaties op één van de zwaar besmette terreinen, waarop Rijks- 
proefvelden worden aangelegd. Indien niet te vroeg gezaaid wordt, krijgt men dan 
steeds een hevige infectie waarbij alleen de resistente planten overblijven. De Resisten- 
tie-afdeling van het 1.P.O. verleent gaarne haar tussenkomst bij het opnemen van 
jonge stammen en populaties op deze proefvelden. Het enige bezwaar van deze me- 
thode is, dat de proefvelden vaak vrij ver van de kweekbedrijven gelegen zijn en er 
voor de kwekers dus nogal wat tijd en geld verloren gaat met reizen om de proefvelden 
te bezoeken, want alle selectiewerkzaamheden, zoals terugkruising, zaadoogst, be- 
oordeling, enz. zullen door de kwekers zelf gedaan moeten worden. De kosten van 
deze methode zijn ongeveer f 1— per rij van 3 m. Voor de toetsing van één ras zijn 
là 2 rijen van 3 m voldoende. Voor de populaties is natuurlijk meer nodig, afhankelijk 
van de hoeveelheid zaad die beschikbaar is. 

Wil men het onderzoek op het eigen bedrijf doen of in ieder geval dicht in de buurt, 
dan zou men gebruik kunnen maken van platglas (liefst een bak met bodem) welke 
gevuld wordt met sterk besmette grond of met grond die kunstmatig besmet wordt 
met een myceliumsuspensie van een reincultuur van de schimmel. Door in deze bak 
nog een bodemverwarming aan te brengen kan men veel vroeger in het jaar al met 
zaaien beginnen en ook veel sneller de reactie zien waardoor het mogelijk wordt twee 
generaties in een jaar te onderzoeken. Men zij zich bij dit onderzoek wel bewust dat 
men een vrij gevaarlijke parasiet op het bedrijf haalt en houde het plantmateriaal en 
de besmette grond goed gescheiden van het overige kweekbedrijf. Zo mogelijk werke 
men in de kas of bak van een naburige bloemisterij die van deze ziekte geen last krijgt, 
‚omdat de schimmel alleen als parasiet van erwten bekend is. Aangeraden wordt de 
bak en omgeving uitwendig l x per jaar met formaline te ontsmetten. Het 1 X per 
twee jaar stomen van de zieke grond en opnieuw besmetten is ook nodig om te voor- 
komen dat behalve de Fusarium oxysporum andere schimmels zoals Fusarium solani 
en Cercosporella gaan optreden ten gevolge van de intensieve erwtenteelt. 

Alle resistente planten dienen in de zieke grond te blijven staan en mogen niet naar 
_ het eigen terrein worden overgebracht, omdat met de aanklevende grond de ziekte ver- 
spreid wordt. Dit geldt natuurlijk ook voor het werken op de proefvelden. 

Reinculturen van de schimmel voor de kunstmatige besmetting van grond in een 
bak kan in de vorm van een myceliumsuspensie aangevraagd worden bij de Resistentie- 
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afdeling van het I.P.O. voor f 1— per kolf, voldoende voor het besmetten van 2 m? 
grond mits direct hierna eerst een gevoelig ras gekweekt wordt om de schimmel verder 
in de grond te vermeerderen. 


10. Vetvlekkenziekte van bonen (Pseudomonas phaseoli). 

Van iedere te toetsen stam worden 10 bonen in bloempotten gezaaid en in een 
warme kas gezet. Van een populatie wordt natuurlijk zoveel mogelijk uitgezaaid. Als 
het eerste echte blad gevormd is, worden de planten in de stengel ingespoten met een 
druppel van een bacteriesuspensie van de parasiet. Daarna worden ze enkele dagen 
onder dubbel glas bij 100% relatieve vochtigheid gehouden. Na enkele dagen is de 
reactie te zien. Bij de gevoeligste planten breidt de aantasting zich door de gehele plant 
uit en ziet men vetvlekken op de bladeren, pseudomozaïek en rood-verkleuring van 
de nerven en bladstelen. Hoe resistenter de plant, hoe minder symptomen men ziet. 
De volkomen resistente planten vertonen zelfs geen enkele uitbreiding om de injectie- 
plaats, maar die planten waarbij dit wel het geval is doch waarbij geen uitbreiding tot 
in de bladeren en bladstelen tot stand komt, blijken veldresistent te zijn. 

De bacteriesuspensie kan door de Resistentie-afdeling van het L.P.O. geleverd 
worden à f 2— per 100 cc voldoende om 5-600 planten te behandelen. Door ieder 
jaar een aantal aangetaste bonen of peulen droog te bewaren en deze later enige dagen 
in water te leggen kan men zelf snel weer de benodigde bacteriesuspensie maken. Een 
demonstratie van deze methode is weliswaar niet noodzakelijk maar wel zeer nuttig. 


11. Bladvlekkenziekte (z.g. meeldauw) van tomaat (Cladosporium fulvum). 


De tomaten worden in kistjes of zaaipannen uitgezaaid en wanneer ze 3 à 4 blaadjes 
hebben worden ze besproeid met een zeer fijne verstuiver met een gemengde sporen- 
suspensie van alle tot nu toe in Nederland gevonden physio’s. Daarna worden ze 
enkele dagen bij 100% relatieve vochtigheid gebracht bij een temperatuur van 
+ 20-22°C. Dit kan geschieden in een kas of een bak met bodemverwarming onder 
dubbel glas. Na deze eerste dagen bij 100% vochtigheid blijven de planten verder een 
week bij 70-80% vochtigheid staan, waarna de vochtigheid weer één dag tot 100 % 
wordt opgevoerd om daarna op 70-80 % te blijven. Reeds na enkele weken is het re- 
sultaat zichtbaar. De sporensuspensie is bij de Resistentie-afdeling van het I.P.O. te 
verkrijgen voor f 5— per liter, voldoende voor + 1500 planten. 


12. Wortelknobbelaaltje bij tomaat (Heterodera marionii). 


Bij wortelknobbelaaltje mengt men grond met fijngehakte, sterk aangetaste tomaten- 
wortels. Deze zijn in de grote tomatencentra altijd wel te krijgen. Hiermede worden 
kleine stekpotjes gevuld nadat de gaatjes in de bodem van de potjes eerst met gips 
gedicht zijn om doorgroeien van de wortels in gezonde grond te voorkomen. Daarna 
plant men er plantjes in van de te toetsen lijnen en wel met 3 à 4 normale blaadjes. De 
potten worden daarna in een licht verwarmde kas of bak gezet en na 4-6 weken, door 
uitkloppen van de kluit uit de pot, gecontroleerd. Er heeft zich dan langs de pot een 
wortelmat gevormd waarop de aantasting direct te zien is. De aangetaste planten 
worden verwijderd en de gezonde blijven nog eens 2 weken staan en worden daarna 
weer gecontroleerd. De dan eventueel nog aangetaste exemplaren worden weer ver- 
wijderd en de overblijvende worden in gezonde grond overgeplant. 
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Bij de tomaat is men uitgegaan van de wilde Lycop. peruvianum, waarvan echter 
na kruising met Lycop. esculentum alleen via embryocultuur jonge F, planten zijn te 
krijgen. Dit is voor een gewone kweker onbegonnen werk. Het I.V.T. beschikt echter 
over uit Amerika ontvangen F, en F, terugkruisingspopulaties, waarin de resistentie 
reeds in sterke mate voorkomt. Het mag wel even onder de aandacht worden gebracht 
dat het bij dit gewas niet direct noodzakelijk is tegelijk met de resistentie ook een Be 
ander opzicht volmaakt ras te kweken. Men zou om te beginnen kunnen volstaan met 
het kweken van een resistente vorm met een dikke stengel (wat de oorspronkelijke 
Lyc. peruvianum niet heeft) en een grote zaadopbrengst. Deze zou dan kunnen dienen 
als onderstam voor de practijkrassen. De rijke zaadoogst is gewenst om dit onder- 
stamzaad later goedkoop te kunnen leveren. 

Wat het gevaar betreft van een besmetting van het eigen terrein, zij verwezen naar 
hetgeen hieromtrent bij de Amerikaanse vaatziekte van erwten werd gezegd (zie 
punt 9). 


13. Stengelaaltje bij rogge en klaver (Ditylenchus dipsaci). 


Hierbij is een betrouwbare kunstmatige infectiemethode wel zeer noodzakelijk, 
omdat gebleken is dat bij natuurlijke infectie zelfs op zwaar besmet terrein een be- 
langrijke mate van „„escape” (ontsnapping) voorkomt. Men is dan ook aangewezen 
op de door DR SEINHORST uitgewerkte methode. (Deze methode wordt binnenkort 
gepubliceerd.) 

Deze lijkt inderdaad voor een niet-phytopatholoog zeer lastig, doch uit ervaring is 
ons gebleken dat met de nodige routine ook een leek op dit gebied de methode zeer 
goed kan toepassen zonder dat kassen en dergelijke kostbare inventaris nodig zijn. 
Wel is een demonstratie en eventueel enige werkzaamheid onder deskundige leiding 
hier zeer gewenst. Daarom zien wij ook van een verdere uitvoeriger beschrijving van 
de methode af en volstaan met de verwijzing naar de korte beschrijving in het Jaar- 
verslag van het I.P.O. over 1950, hetgeen bij dit Instituut kan worden aangevraagd. 
Wij verwachten dan ook van hen, die met deze vooral voor de klaverselectie zo be- 
langrijke methode willen gaan werken, spoedig een opgave opdat één en ander nader 
kan worden geregeld. 

De voor de infectie benodigde aaltjes kunnen bij de Resistentie-afdeling van het 
L.P.O. worden aangevraagd en wel voor f 2—, voldoende voor 1000 inoculaties, 


14. Droogrot bij aardappels (Fusarium coeruleum). 

De te toetsen aardappels worden grondig afgewassen; daarna wordt met een „aard- 
‚ appelschilmesje” op 2 plaatsen van iedere aardappel een stukje losgesneden, vlak 
onder de schil. Hierin worden stukjes van bepaalde grootte (geponst met een door 
tussenkomst van het I.P.O. te leveren ponsje) van een reincultuur van de schimmel 
gebracht. Van ieder ras worden + 8 aardappels behandeld. Vervolgens legt men deze 
aardappels in kistjes of bakken, welke met vochtig filtreerpapier bekleed zijn en met 
een glasplaat worden afgedekt om de relatieve luchtvochtigheid hoog te houden. De 
kistjes worden vervolgens bij + 15°C gezet en na 6 weken beoordeeld. 

__Bij deze methode dient nog op het volgende gelet te worden: Bij iedere te behan- 
_delen serie dienen steeds enige bekende gevoelige rassen (Bintje en Doré) en bekende 
resistente rassen (Voran, Wiega, Ackersegen) te worden opgenomen, omdat het steeds 
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op een vergelijking en niet op de absolute waarde aankomt. Verder moeten alle te 
vergelijken aardappelrassen van één en hetzelfde proefveld komen omdat de grond- 
soort en de verdere cultuuromstandigheden van invloed zijn op de mate van aantas- 
ting. De beste tijd van het jaar voor dit onderzoek is eind November en December, 
omdat men later te veel last van spruiting krijgt en ook deze haar invloed doet gelden. 
Bij een vroege behandeling komt de resistentie nog voldoende tot uiting. 

De voor de infectie benodigde reincultuur van de schimmel kan bij de Resistentie- 
afdeling van het 1.P.O. worden aangevraagd à f 5 — per cultuur, waarmee ruim hon- 
derd aardappels behandeld kunnen worden. 


15. Wolf in spinazie (Peronospora spinaciae). 

De spinazie wordt in de herfst in kisten uitgezaaid en wanneer ze enige blaadjes 
gevormd heeft, besproeid met een nevelspuit (kappersspuit) met een sporensuspensie 
van de parasiet. Daarna worden de kisten onder platglas. geplaatst en op 100% 
vochtigheid gehouden bij een temperatuur van + 12°C. Na 2 x 24 uur worden de 
kisten in de warme kas overgebracht; de ziekte breekt dan vanzelf uit, mits de planten 
voldoend vochtig gehouden worden. 

De resistentie is gevonden in een wilde soort uit Perzië, welke men in Amerika bij 
de veredeling heeft gebruikt. Het L.V.T. beschikt op ’t ogenblik over zaad van dit 
resistente Amerikaanse materiaal. 

De zieke planten kan men in de herfst vrijwel overal vinden en door deze in water 
te leggen en dit water na enige tijd af te gieten, krijgt men vanzelf een goede sporen- 
suspensie. 


II. METHODEN WELKE DOOR EEN BEPAALD INSTITUUT WORDEN UITGEVOERD, OMDAT 
ZE VOOR DE KWEKER TE LASTIG OF TE OMSLACHTIG ZIJN. 


1. Wratziekte bij aardappels. 


Deze werkwijze is reeds lang bij alle belanghebbenden bekend. Het onderzoek ge- 
schiedt door de Plantenziektenkundige Dienst. 


2. Virusziekten bij aardbeien. 


Deze toetsingsmethode is veel te gecompliceerd om door de kweker zelf te worden 
uitgevoerd. Zij, die een nieuwe cloon in dit opzicht onderzocht willen hebben, dienen — 
dit aan te geven bij de N.A.K. B, die voor doorzending aan het L.P.O., waar het onder- 
zoek geschiedt, zorg draagt. 


3. Virusziekten van frambozen. 
De regeling is hier geheel gelijk aan die voor aardbeiviren. 


III. METHODEN DIE NOG ONVOLDOENDE ZIJN UITGEWERKT OM MET SUCCES TE WORDEN 
TOEGEPAST. 
L. Voetziekte bij lupine (Fusarium oxysporum f. lupine). 


Er zijn reeds meerdere physio’s bekend. Ook is een goede laboratoriummethode 
uitgewerkt die echter voor toepassing door de kwekers nog vereenvoudigd moet 
worden. 
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2. Knolvoet bij kool en stoppelknollen (Plasmodiophora brassicae). 


Hier is een laboratoriummethode in onderzoek die reeds goede resultaten heeft 
gegeven, maar nog verder moet worden uitgewerkt. 


3. Vlekkenziekte bij stambonen (Colletotrichum Lindemuthianum). 


De methode komt in grote trekken met die van de vetvlekkenziekte overeen. De in 
Nederland voorkomende physio’s van de parasiet zijn echter nog onvoldoend be- 
kend. 


4. Zwarte en bruine roest bij granen, speciaal tarwe (Puccinia graminis en Puccinia 
tritici). 

Er zal dit jaar een begin worden gemaakt met het verzamelen van materiaal in de 
praktijk om een indruk te krijgen over de mate van voorkomen van beide schimmels, 
omdat ze nog al eens met elkaar verward worden. Verder wordt het gevonden ma- 
teriaal voortgekweekt en zal getracht worden de physio’s te determineren. Daarna 
kan pas worden beoordeeld of het de moeite loont een nader onderzoek te beginnen. 


5. Cystenaaltje bij aardappel en tomaat (Heterodera rostochiensis). 


Gezien het zeer grote gevaar voor de verspreiding van de parasiet blijft dit onder- 
zoek beperkt tot de Werkgroep Onderzoek Bestrijding Aardappelcystenaaltje T.N.O. 


6. Coloradokever bij aardappels. 
Ook dit onderzoek blijft beperkt tot enkele instituten, gezien de vele technische 
moeilijkheden die er aan verbonden zijn. 


7. Bladrol bij aardappels. 


Ook dit onderzoek is weinig geschikt om reeds door practische kwekers te worden 
aangepakt, hoewel de practische uitvoering zeer eenvoudig is. De resultaten zijn echter 
van dien aard dat alleen nog op het verkrijgen van geniteurs gewerkt wordt. 


8. Vergelingsziekte bij bieten. 


Deze ziekte is reeds bij het Instituut voor Rationele Suikerproductie en enkele 
grotere kwekers in onderzoek. De voorlopige resultaten zijn ook vrij hoopgevend. 
__De noodzakelijkheid van kunstmatige infectie met luizen en dus van een goede luizen- 
kweek maakt de methode echter niet voor iedereen bruikbaar. Degenen onder de 
bietenkwekers die hiervoor interesse hebben willen wij echter gaarne nader inlichten. 


9. Bietencystenaaltje (Heterodera Schachtii). 


De infectiemethode is eenvoudig en komt overeen met die, zoals is beschreven voor 
het wortelknobbelaaltje van de tomaat. Het kruisingswerk met de resistente geniteurs 
die zich meestal zeer moeilijk met de gewone bieten laten kruisen, maakt dit werk 
voor de gewone kweker nog niet erg aantrekkelijk. Het onderzoek wordt verder uit- 
gewerkt op het Instituut voor Rationele Suikerproductie te Bergen op Zoom. 
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10. Havercystenaaltje (Heterodera major). 

DR OOSTENBRINK van de Plantenziektenkundige Dienst is dit jaar begonnen met de 
toetsing van een nieuwe infectiemethode. De moeilijkheid is echter het vinden van 
resistente geniteurs. 


11. Haverstengelaaltje (Ditylenchus dipsaci). 

De wijze van onderzoek is geheel overeenkomstig die van het rogge- en klaveraaltje. 
De grote moeilijkheid is echter het vinden van goede geniteurs waarmede dit jaar een 
begin zal worden gemaakt. 


12. Aardappelknollenaaltje (Ditylenchus destructor). 

De methode leek oorspronkelijk reeds geheel uitgewerkt en er waren ook op ver- 
edelingsgebied reeds gunstige resultaten bereikt maar de laatste tijd doen zich ineens 
moeilijkheden voor waardoor dit onderzoek opnieuw in studie zal worden genomen. 


SUMMARY 


In breeding new varieties it will be necessary in most cases to test the degree of 
resistance of the material by means of artificial infection. After discussing with plant 
breeders and phytopathologists the question of the research on disease resistance now 
being done in the Netherlands the Department of Research on Disease Resistance of 
the Institute for Phytopathological Research at Wageningen have found that the 
methods mentioned in addendum I are reliable enough to be used by the breeders 
themselves, though with the aid of the Department. 

The methods applied in special institutes because they are too complicated for the 
breeders, are mentioned in addendum II; they are wart-disease testing in potatoes, 
virus testing in strawberries and raspberries. 

Under III are treated the methods that are as yet not sufliciently developed to be 
applied successfully either by institutes or by breeders, and which are now being in- 
vestigated in the Netherlands. 
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BAKKER, M. Het kweken van tomatenrassen, resistent tegen de bladvlekken- 
ziekte (Breeding tomato varieties resistant to leaf mould, Cladosporium fulvum). 
De Zaadwereld 15 (1951): 270-271. 


Lycopersicum pimpinellifolium is resistant to Cladosporium fulvum. In Canada by 
means of interspecific hybridization, involving this tomato and a cultivated type, the 
variety Vetomold has been bred. Vetomold spread rapidly, but its resistance to C. 
Julvum was only partial. It was resistant to four races of C. fulvum, but susceptible to 
a fifth race. Vineland Red Currant, a form of L. pimpinellifolium, proved to be resistant 
to race 5. It was used as parent plant to produce the resistant V 121. On this variety, 

which at first was resistant to all C. fulvum races, the race 7 developed. Stirling Castle 
was found to be resistant to race 7 and was used in crosses with V 121. 

At present 9 races of C. fulvum are known. Some strains of L. pimpinellifolium 
are resistant to all of them, while L. hirsutum and L. peruvianum are also resistant. 

In the Netherlands too interspecific hybridization is being applied in order to develop 
resistant varieties. The Institute of Phytopathological Research at Wageningen keeps 
a collection of single-spore cultures of C. fulvum, which is placed at the disposal of all 
those wishing to test their tomato crosses for mould resistance. 


BANGA, O. De veredeling van kruisbestuivende gewassen (Breeding cross- 
fertilized crops). Erfelijkheid in Praktijk 12 (1951) nr 1 en 2. 


The eross-fertilized vegetable crops all over the world are mainly improved by means 
of simple selection methods; selection and seed production coinciding more or less, 
because of the relatively small quantities of seed produced. But now there are symp- 
toms showing that this situation will change. The author thinks that a. breeder of 
vegetable crops will meet the present demands best, if he makes a distinction between 
three things: 

a. The bringing about of sharply defined, specific improvements of the variety. To 
achieve these improvements no effort should be spared. 

b. The regular production of elite seed. Here a compromise must be made between 
breeding efficiency and economic considerations. 

c. The increase of elite seed to commercial seed. This should be done in a suitable 
climate and preferably on a large scale, and should be as much mechanized as 
possible, in order to make the seed as cheap as possible. 


In addition to this some of the modern breeding methods are discussed. 


Brust, J. H. De typenkeuring met daarbij het verband tussen het type en het 
productievermogen der aardappelstamselecties in 1951 (Type inspection and the 
relation between type and yielding ability of clonal selections of potatoes in 1951). 
Mededelingen van de Nederlandse Algemene Keuringsdienst voor landbouw- 
zaden en aardappelpootgoed 7 (1951): 94-107, 6 fig. 


The production of seed potatoes occupies an important place in the Netherlands. 
The health of the stock has always been the prime consideration. In recent years, 
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however, it has been demonstrated that within a variety different types occur. As a 
result of this clonal selection has become the basis of seed-tuber production and in a 
few years all Dutch seed potatoes will be derived from selected clones. The aim is not 
only the growing of healthy material, but also the propagation of the highest yielding 
types within a given variety. IE Ein 

The mutability of the varieties differs. It seems that the varieties Bintje, Voran and 
Eigenheimer readily mutate. The General Netherlands Inspection Service will try to 
maintain the number of types of a given variety within reasonable limits choosing 
only the better types. The results obtained on the regional and central clone fields 
will serve as guidance. 


ESCHAUZIER, W. A. Westerwolds raaigras (Westerwolds Ryegrass). De Zaad- 
wereld 15 (1951): 274-277. 


Westerwolds ryegrass is a local variety originating from the province of Groningen. 
At the beginning it was especially grown in a region called Westerwolde. Undoubtedly 
it is nothing but an annual form of Italian ryegrass, which is usually biennial but in 
which annual forms sometimes occur. 

Westerwolds ryegrass is an early heading, stemmy type. Its quick growth precisely 
made it so popular. In the Netherlands about 550 ha are devoted to seed production. 
During the season 1949-1950 the seed export amounted to 520 ton. 

The endeavors of Dutch breeders to improve the local variety have lead to the 
development of three improved strains of Westerwolds ryegrass, that are placed on 
the Dutch List of Varieties. These strains are much more leafy and have a higher 
feeding value. Moreover the aftermath is more vigorous. The yield of seed of the 
improved strains is lower, and consequently the seed is more expensive. Better 
tillering, however, allows a lighter seeding. 


FERWERDA, F. P. Vruchtval bij Robusta-koffie en zijn samenhang met be- 
stuiving en bevruchting (Fruit drop in Robusta coffee and its relation to pollination 
and fertilization). Vakblad voor Biologen 31 (1951): 123-130, 2 figs. 


This article reviews research work concerning flowering, fruit set and premature 
fruit drop in Robusta coffee (Coffea canephora PIERRE var. robusta LINDEN). During 
the 9 to 11 months between blooming and maturity the majority of the buds and the 
young fruits are lost. Of the 10,000 to 50,000 flowers that an adult Robusta shrub 
produces annually 70 to 90 % fall. This is due to self-pollination, incompatible pollen 
in general, absence of pollination or defective embryo sacs. Closely related to this is 
the phenomenon of unilateral abortion. When one of the seeds fails to set the other 
one develops into a round seed, a „peaberry”’. Unilateral abortion in C. robusta is 
mainly due to pollination with incompatible pollen. By mixed plantation it is possible 
to counteract fruit drop and peaberry formation. 


Fuik, H. M. Rasbepaling bij aardappelknollen (The identification of potato 
varieties by means of the tubers). De Pootaardappelhandel 4 (1951): 325-326. 


The identification of potato varieties by means of the tubers and sprouts was 
developed by Ir W. B. L. VERHOEVEN, with the aid of German data, in order to be 
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able to ascertain infringements of the ban on potato varieties susceptible to wart 
disease. Soon this method was also used in other investigations. Since 1950 the exa- 
mination is no longer carried out by the Plant Protection Service, but by the Institute 
for Research on Varieties of Field Crops at Wageningen. Varietal genuineness can 
thus be ascertained and sample identification be performed. This research is also done 
in order to determine the newness of the varieties presented for entry in the Central 
Register of Varieties. 


GROSJEAN, J., Kruisingsproeven bij pruimen (Hybridization experiments with 
plums). Mededelingen Directeur van de Tuinbouw 14 (1951): 744-752, 5 fig. 


Plum-tree varieties are attacked by the silver-leaf disease. Resistance has been 
found in Prunus spinosa and in varieties of P. insititia and P. cerasifera, so that at- 
tempts were made to cross it with our plum-trees. To raise an F, methods for castra- 
tion, pollination and covering of the flowers were developed, and the so-called embryo- 
culture method was applied. Immediately after the fruit is harvested the pit is opened 
and the embryo taken out to be grown on a sterile medium. The seedlings thus obtained 
are under investigation. 


HAAN, H. pe, De tarweveredeling in Italië (Wheat breeding in Italy). Cocobro- 
Jaarboekje 1 (1951): 94-103. 


Wheat breeding in Italy began in 1900 when NAZARENO STRAMPELLI made his first 
cross, Noé x Rieti. In Italy plant breeding is mainly performed by government 
experimental stations, among which those of Bologna (directors Prof. F. TODARO, 
succeeded by Prof. M. BONvICINI) and Rieti (directors Prof. N. STRAMPELLI, succeeded 
by Prof. A. Dionigr) are particularly prominent. The rise in the average wheat yield 
per acre is due to the replacing of the local forms by improved varieties bred by the 
experimental stations. 

The genealogical tree of STRAMPELLT’s varieties shows that he has combined the 
yielding capacity of European wheats (among others the Dutch Wilhelmina wheat of 
Prof. L. BROEKEMA) with the precocity, strength and rust resistance of varieties from 
the Far East. 

Many of the wheat varieties developed in Italy spread abroad (Argentine, France, 
Spain, Greece). 


HAAN, H. pe, De plantenveredeling in het jaar 1950, een halve eeuw na de her- 
ontdekking van de Wetten van Mendel (Plant Breeding in 1950 — half a century 
after the discovery of Mendel’s laws). Jaarboek van de Algemeene Bond van Oud- 
leerlingen van Inrichtingen voor Middelbaar Landbouwonderwijs 1951: 31-40. 


Not only the number of breeders has increased in the Netherlands (in the field of 
potato breeding, e.g., from 3 to 200) but the breeding establishments too have 
_ become larger. The number of local varieties, „land races”, and selections from them 
has decreased and emphasis is laid on hybrid populations as initial material. During 
the last few years a trend has become evident towards narrowing the young hybrid 
populations by artificial means (infection, refrigeration, etc.). Interspecific crosses are 
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being widely used, particularly in potato breeding, but also for other crop plants they 
open up great possibilities. WE 

By means of colchicine treatment new species are created and sterile interspecific 
hybrids are rendered fertile. With regard to disease resistance remarkable results have 
been obtained. 

Reviewing the past half century we feel the need to pay tribute to MENDEL, who 
brought clarity in the science of heredity. Since 1900 genetics has become an increasing- 
ly important tool in the hands of the plant breeder. 


Myrr DEKKER, L. P. VAN DER, Het vitamine B‚-gehalte van enige inlandse 
tarwerassen, broodbloem en brood in Nederland (he vitamin B, content of some 
varieties of home-grown wheat, bread flour and bread in the Netherlands). Publi- 
catie Centraal Instituut voor Voedingsonderzoek T.N.O. 127 (1951), 72 pp., 
2 fig. (Diss. Utrecht). 


A study was made of the vitamin B, content of a few Netherlands wheat varieties 
and of the factors determining this content. 

The determinations were made according to the diazo method of PREBLUDA and 
MeCorruu slightly modified. 

The content of vitamin B, is in the first place a function of the variety. In spring 
wheat the variety van Hoek had a high content, while both Carma and Koga had a 
low content. Among the winter wheat varieties Lovink and Alba showed a higher 
percentage in the harvest of 1946, while Staring stood out among the samples of the 
1947 harvest. 

A warm summer (1947) seems to have a more favorable effect on the vitamin B, 
content in rapidly growing spring varieties, than in winter wheat. On the other hand 
nitrogenous fertilization has more influence on the vitamin content of the slow growing 
winter wheat group. 


SNEEP, J., De betekenis van de andromonoecische planten voor de veredeling 
van Asparagus officinalis L. (The significance of andromonoecy for the breeding of 
Asparagus officinalis 1.). Mededelingen Directeur van de Tuinbouw 14 (1951): 
158-766. 


The occurrence of andromonoecious plants (plants bearing androgynous flowers in 
addition to the male ones) renders it possible to produce an entirely male variety. 

According to Rick and HANNA a male plant can be symbolized by Mm and a 
female one by mm. The berry originating from an androgynous flower on a male 
plant is a product of Mm x Mm and the progeny, therefore, consists of 1 MM, 2 Mm 
and |l mm — 3 male plants to one female. 

The results obtained were in full agreement with this theory. The MM-plants can 
be identified by test crosses with any female plant. The progeny resulting from such 
a cross with a MM-plant will be entirely male (Mm). 

Up to April 4, 1951, twelve MM-plants were found. These specimens have now 
been placed among valuable female plants in a seed garden. 

There are indications that the disposition to andromonoecy is hereditary. By self- 
fertilization of andromonoecious plants progenies consisting for a considerable 
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percentage of andromonoecious plants were obtained. Thus it may be possible to 
obtain andromonoecious MM-plants yielding, after self-fertilization, MM-progenies 
only. 
In addition the hereditary andromonoecy renders it possible to apply continued 
inbreeding by self-fertilization. In this way a constant and homogeneous variety can 
be obtained. 

Finally these inbred-lines create possibilities for the use of heterosis effects. 


VERVELDE, G. J., Een eenvoudige en goedkope wijze van vetbepaling in olie- 
houdende proefveld-zaadmonsters (4 simple and cheap method of estimating the 
jat content of oil-bearing seed samples from field experiments). Landbouwkundig 
Tijdschrift 63 (1951): 456-458. 


The method is based on the determination of the loss of weight after extraction. 
The great advantage is not only that recuperation of the dissolved substances is 
superfluous but also that many samples can be treated simultaneously as one batch. 
With gold - of - pleasure seed 1 gr of seed per sample was examined and with swede- 
like rape seed 2 gr per sample. To these quantities fat-free quartz sand was added 
GG gr for gold-of-pleasure seed, 4 gr for rape). After trituration in a mortar the mixture 
was put into bags of thin and nondisintegrating filter paper. The extraction was done 
by immersion of the bags in a pan with ether that was renewed 5 times in one week. 
Fat-free control samples enabled corrections to be made for fluctiations in moisture 
content. With this method two persons can make 80 to 100 fat determinations a day. 


VROOME, R. J. pe, Ervaringen als aardappelkweker (Experiences of a potato 
breeder). Mededelingen van de Nederlandse Algemene Keuringsdienst voor 
landbouwzaden en aardappelpootgoed 7 (1950/1951): 78-79, 1 fig. 


The author reviews his 40 years’ breeding activity. He mentions the breeding of the 
Trenctria potato and the varieties obtained from the cross Trenctria Xx Energie among 
which figures Record. Record has been used in many crosses resulting in seedlings 
with strong foliage and big tubers. 


WIERSEMA, H. T., Het kweken op ziekteresistentie bij aardappelen in Amerika 
(Breeding for disease resistance in potatoes in the United States). Mededelingen 
van de Nederlandse Algemene Keuringsdienst voor landbouwzaden en aardappel- 
pootgoed 7 (1950/51): 72-73. 


The author, who made a study trip to the United States and Canada from July 
1949 to February 1950, surveys his impressions with regards to potato breeding. In 
the United States less attention is paid to the production of healthy seed potatoes than 
in the Netherlands. This explains why the need of disease resistant varieties is all the 
greater. The immediate cause of the development of a national breeding program was 
the susceptibility of the potato varieties to net necrosis (tuber defect following leaf- 
_roll infection). ; 
__Breeding for resistance to leaf-roll, virus Y, virus A and virus X is reviewed. The 

strong emphasis on resistance has been prejudicial to quality. In our country the 
breeders have to attempt to surpass the excellent old varieties Eigenheimer, Bintje, 
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Eersteling and a few others. In the United States breeders were not so hampered by 
the existence of extablished, popular varieties, and consequently the new creations 
met less difficulty in spreading. It will be possible to combine little by little resistance 
and other desirable qualities. 

Potato breeding in the United States is almost exclusively performed by official 
institutes. There is a good co-operation between the federal station at Beltsville and 
the experiment stations of the various States. 


ZWAAN, A. R., Het kwekersrecht en de internationale betrekkingen (Zhe 
Breeder’s right and International relations). Zaadbelangen 5 (1951), Exportnum- 
mer: 26-32. 


That notwithstanding the enormous increase of the world's population the living 
standard has not decreased, but has shown a steady improvement, is due largely to 
the work of inventors in the field of industry and to the activity of breeders of agri- 
cultural and horticultural crops. When the value of the creative work of the inventor 
and the breeder became more and more recognized the opinion grew that this labor 
should be stimulated and adequately rewarded. 

In a few countries the rights of the breeder are protected by law. As seed has always 
been an important object of international trade this protection ought to satisfy 
certain conditions: 


1. As much uniformity as possible between the legislation of the various countries. 
2. As much reciprocity as possible. 


Now that some countries want to revise their legislation concerning the protection 
of the breeder the time has come to consult on an international level. 


REVIEWS OF BOOKS 


ADDENs, N. H. H., Zaaizaad en pootgoed in de Nederlandse landbouw (Seeds 
and seed potatoes in Dutch agriculture). Wageningen, 1952, 282 pp, 26 fig. 


This thesis, presented to the faculty of the Agricultural University of Wageningen, 
has a pronounced historical character, especially the first chapters dealing with 
standards for seed, use and handling of seed, purchase of seed, local and regional seed 
exhibitions and new crops and varieties. 

In the chapters on field inspection of crops for seed, the Plant Breeders’ Decree and 
the sale of seed the author gives a critical review of the situation with special reference 
to the present and the future. 

The conclusion is reached that of recent years all groups in the Netherlands inter- 
ested in the production and sale of seed are co-operating increasingly to the benefit 
of every one, the customers at home and abroad included. 

The thesis has summaries in English, French and German. 


BEEKOM, C. W.C. van, De invloed van onderzoek op de ontwikkeling van de 
teelt van uien en sjalotten (The influence of research on the development of the 
onion and shallot culture). ’s Gravenhage, 1952, 132 pp. 


This thesis appeared as No 19 in the series „Mededelingen van de Tuinbouwvoor- 
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lichtingsdienst”. The research with onions and shallots has been coordinated by the 
Netherlands Onion Federation. The name of DR VAN BEEKOM has been closely 
associated with this federation, of which he has been technical officer. The federation 
is an example of a research centre for one crop, called „object-association” by its 
founder, PROF. IR C. BROEKEMA. 

A survey has been given of the importance of the most outstanding improvements 
and new ways of culture obtained through research. 

An English summary is added. 


CoCoBro-Jaarboekje (Yearbook of the Foundation for the Coordination of the 
Culture and the Research in regard to Bread Grains). Wageningen. 2 (1952), 96 pp. 


The second yearbook of the Foundation CoCoBro contains many data that are 
important with regards to wheat and rye breeding in the Netherlands. Besides the 
second annual report of the Foundation, written by DR S. BROEKHUIZEN, and a few 
articles on various subjects, the yearbook contains a survey of the research projects on 
bread and cereals in the Netherlands in 1952 and a list of recent publications on bread 
cereals. 


HAAN, H. DE en Merre, L. A. vAN, Wageningen-Centre Agronomique des 
Pays-Bas. Wageningen, Veenman, 1952, 90 pp, 33 fig. 


Besides an English guide noticed in the previous issue a French guide of Wage- 
ningen has now appeared. The research work and other activities of the institutes 
are briefly described and the technical officers are mentioned in connection with 
their special fields. This richly illustrated booklet will certainly be a help to all 
visitors desiring to orientate themselves. 


LAMBERTS, H. en TOLNER, J., Gele voederlupine. Teelt, gebruik en veredeling 
van een voedergewas ( Yellow lupin. Culture, utilization and improvement of a 
forage plant). Meppel, 1952, 115 pp. 8 fig. 


This book treats in a popular scientific way the origin of yellow lupin, one of the 
most recent cultivated plants. 

The farmers of the sandy regions of the Netherlands, as well as the officials of the 
Seed Inspection Service, the agricultural advisers and the breeders have much to be 
thankful for to the authors of the booklet. 

_Chapter 2 deals with the question of alkaloids and the origin of fodder lupin; 
chapter 6 is devoted to the improvement of the plant. At first the elimination of the 
„„wild” characters was the foremost consideration, but in recent years increasing 
attention is being paid to disease resistance and productivity. 
_ The authors discuss in detail the aims of the breeding program, the initial material 
and the breeding technique. 


NaCoBrouw Jaarboekje (NaCoBrouw Yearbook), Rotterdam. 16 (1 952), 104 pp. 


The National Committee for malting barley is an „object association” uniting 
farmers, traders, malsters, brewers and breeders. The 16th yearbook contains, besides 
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the annual report of the NaCoBrouw by DR H. VAN VELDHUIZEN, à series of articles 
by the malting barley specialist IR W. WirTEN, on the field experiments with spring 
barley in the Netherlands in 1951, the yield, statistics and characters of barley varieties 
in the Netherlands, his visit to the breeding stations of spring barley in Scandinavia 
in 1950, his visit to England in 1951 and to the German malting trial fields in 1951. 

Of the other articles we mention a study by Miss Ir. Koor and DR F. E. NIJDAM on 
the difference between Kenia and Balder spring barley as observed on the grain. The 
variety Balder differs from all other two-rowed spring barleys grown in the Nether- 
lands by the absence of a factor for red pigment. In particular the nerves of the glume 
adhering to the grain lack pigment, while the husks of other varieties usually show 
dark brown nerves. 


MASTENBROEK, C., Over de differentiatie van Phytophthora infestans (MoNT.) 
De BARY en de vererving van de resistentie van Solanum demissun LINDL. 
Unvestigations into the differentiation of Phytophthora infestans (MoNT.) DE 
BARY and the inheritance of the immunity of Solanum demissum LiNpr. Diss. 
Wageningen, 1952, 121 blz., 13 fig. 


The author comes to the conclusion that notwithstanding the occurrence of dif- 
ferentiation of the parasite it must be possible to develop potato varieties resistant to 
Phytophthora infestans, which in addition present such a combination of characters 
that they equal or even excel the established varieties. 

An extensive summary in English is appended to the thesis. 


MEYER, FR., Die Freiland-Schmuckstauden. X Herkunft der Stauden und 
Entwicklung der Staudenzucht (unter besonderer Berücksichtigung der Zuchter- 
gebnisse der einzelnen Züchter). Verlag Eugen Ulmer in Stuttgart, z.Z. Ludwigs- 
burg. Heft 97, Grundlagen und Fortschritte im Garten- und Weinbau, 1951, 
164 blz, 36 fig. D.M. 6.80. 


Schrijver beschouwt dit boekje als een le poging om van een groot aantal vaste 
planten de herkomst op te sporen en de door de kwekers bereikte resultaten samen 
te vatten. De sierplanten worden naar de geslachten alphabetisch genoemd, terwijl 
in vele gevallen een tekening van het verspreidingsgebied is opgenomen. 

Het eerste hoofdstuk bevat een overzicht van de oorsprongsgebieden, terwijl aan 
het slot van het boekje een overzicht gegeven wordt van de introductie der Alpen- 
planten in de bloemcultuur en van de ontwikkeling van de vaste plantencultuur in 
Engeland, Rusland, Frankrijk, Nederland en Duitsland. 

Schrijver heeft niet alleen gestreefd naar een overzicht van de door de kwekers 
bereikte resultaten, doch heeft tevens aandacht geschonken aan de cytologische ge- 
gevens. In vele gevallen is het aantal chromosomen vermeld. 


SCHEIBE, A, Einführung in die Allgemeine Pflanzenzüchtung. Verlag Eugen 
Ulmer, Stuttgart, z.Z. Ludwigsburg, 1951, 475 pp, 122 fig. D.M. 18 (kart), 
D.M. 19.60 (Ganzleinenband). 

In dit handboek wordt in een 30-tal hoofdstukken een overzicht gegeven van de 
grondslagen der algemene plantenveredeling. Naar mijn smaak is wel wat erg veel 
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aandacht besteed aan de voortplanting en de erfelijkheidsleer. Aangezien SCHEIBE 
aan verschillende hogescholen gedoceerd heeft en de de colleges tot dit boek heeft 
omgewerkt, moet men wel tot de conclusie komen dat aan dezelfde hogeschool geen 
college gegeven werd in de erfelijkheidsleer of dat schrijver zich te veel begeeft op het 
gebied van zijn collega in de erfelijkheidsleer. Ruim 100 blz. zijn gewijd-aan de ver- 
edelingsmethodiek. 

Schrijver vervalt met het door MENDEL onderzochte voorbeeld van de erwt in de- 
zelfde fout van zovele schrijvers van handboeken over erfelijkheidsleer of planten- 
veredeling. Het kruisingszaad van groenzadig (moeder) x geelzadig (vader) is geel 
en de daaruit voortkomende plant geeft een splitsing naar de zaadlobkleur. Aan de 
F‚-plant worden immers de F,-zaadlobben gevormd. 

De literatuur is hoofdstuksgewijze achterin vermeld. 

Niet alleen voor de student, doch ook voor de kweker is dit boek een rijke bron 
van gegevens. Er is naar gestreefd een groot aantal voorbeelden van land-, tuin- en 
bosbouwgewassen te noemen. 

Het geheel ziet er keurig verzorgd uit. 


SOEST, J. L. VAN, Grassen en granen (Grasses and Cereals). Tjeenk Willink, 
Zwolle. 1951, 651 pp, 134 fig. 


The general section of 395 pages is interesting from the point of view of plant breed- 
ing. The 30 joint authors have endeavoured with success to show the analogies and 
differences between grasses and cereals in this respect. With the grasses quite rightly 
a survey has been given of seed inspection and seed trade, but one looks in vain for 
such a survey in connection with the cereal crops. 

The genetics, breeding and research on varieties of grasses and cereals have been 
adequately treated. 

Originally the intention was to give a complete list of all the representatives of the 
grass family in the Netherlands. This explains why the chapter dealing with taxonomy 
comprises 229 pages and could be the object of a separate publication. 

We have to be thankful to MR v. Soest that he has set his mind to carrying out this 
work. In a country like ours, where grassland and cereal growing are of such great 
importance, a book like this will stimulate the interest of the educated farmer in the 
botanical aspects of the plants with which he is in daily contact. 

The book has been well made-up and has an attractive appearance. 


ZIMMERMAN, K., Technik der Pflanzenzüchtung und des Versuchswesens. 2. 
Auflage. S. Hirzel Verlag, Leipzig, 1952, 158 pp., 50 fig, D.M. 4.80. 


Dit boekje geeft practische voorlichting over de aanleg van proefvelden, de sta- 
tische verwerking der gegevens en het laboratoriumonderzoek op de kweekbedrijven. 
Aan het slot vindt men een beschrijving van de kruisingstechniek, colchicinebehande- 


ling en de techniek van het cytologisch onderzoek. 
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Notes 


INAUGURATION OF THE PLANT BREEDING ESTABLISHMENT C.1.V. 

In 1948 the Plant Breeding Establishment C.I.V. was founded by the cooperative buying and selling 
organizations of the Roman Catholic farmers’ associations of the Netherlands. On July 5th 1952 
their breeding establishment on the estate Zelder at Ottersum (L.) was officially put into service. 

The management rests in the hands of IR J. W. LACKAMP, aided in the breeding work by IR P. C. 
ReEKERS (cereals and fodder beet) and Ir G. P. A. VAN DEN EYNDEN (hybrid corn and forage crops), 
while the improvement of potatoes and rye is entrusted to Mr J. A. J. Poos at Veghel (N. Br.). The 
breeding program is especially directed toward the development of varieties of field crops adapted to 


sandy soils. 


6E CONGRES VAN DE INTERNATIONALE POPULIERENCOMMISSIE 
Het 6e congres van de Internationale Populierencommissie vond dit jaar plaats te Rome, van 26— 


28 Mei 1952. 


Hieraan was voorafgegaan een zitting van de Commission Permanente op 24 Mei. 
Van 29-31 Mei werden excursies gehouden naar Napels, Salerno, Battipaglia, Isola, ter bestudering 


van de populierencultuur in Z. Italië. 


Veertien landen namen aan het congres deel, waarvan 9 als leden en 5 als waarnemers. Spanje werd 


als nieuw lid aangenomen. 


De Heer Leroup, directeur van de afdeling Bosbouw van de F.A.O., nâm als vertegenwoordiger _ 

van de Directeur-Generaal van de F.A.O, deel aan het congres en aan een gedeelte der excursies. 
Pror. PAvARI uit Florence vertegenwoordigde de Internationale Unie van Bosbouwproefstations. _ 
The 6th Congress of the International Poplar Committee was held at Rome May 26 to 28, 1952. 


‚NEWS ITEMS 


IR N. H. H. ADDENs, Superintendant of Agri- 
culture, President of the Foundation for Agricul- 
tural Plant Breeding and President of the Central 
Organ for the Advancement of the Improvement 
and the Supplying of Propagating Material of 
Field Crops, has received the degree of doctor in 
agricultural science on a thesis entitled: Seeds 
and potatoes in Dutch Agriculture. 


IR C. W. C. VAN BEEKOM, Agricultural Adviser 
and formerly Technical Officer of the Netherlands 
Onion Federation, has received the degree of 
doctor in agricultural science on a thesis entitled: 
The influence of research on the development of 
the onion and shallot culture. 


Dr CHmr. L. RUMKE was appointed professor of 
genetics at the University of Utrecht. 


IN MEMORIAM DR H. L. VAN DE SANDE BAK- 
HUYZEN 

H. L. VAN DE SANDE BAKHUYZEN was born on 
April 21, 1891. In 1924 he went to the U.S.A. 
where he worked at the Food Research Institute 
of Stanford University (California). In 1928 he 
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became professor of botany at the State University 
of Arizona and in 1936 he returned to the Ne- 
therlands. Here he continued his investigations 
on the physiology of growth and development. 
In 1937 appeared his book „Studies on wheat 
grown under constant conditions”. Among his 
other publications may be cited „„Flowering and 
flowering hormones in wheat” and „Growth and 
production of sugar beets” (Verslagen van Land- 
bouwk. Onderzoekingen 55 nr 2, 1950, 227 pp). 

He always took much interest in the breeding 
of cold resistant wheat varieties. 

DR VAN DE SANDE BAKHUYZEN died on April 
VANS D2 


IN MEMORIAM PRroF. IR Hugo K. H. A. MAYER 
GMELIN / 

H. K. H. A. MAYER GMELIN, professor eme- 
ritus of Field Crop Husbandry at the Agricul- 
tural University of Wageningen died in Au 
1952 at the age of seventy-eight. PROF. MA: 
GMELIN showed great interest in the impr 
ment of grasses ee clovers and en inbre edi 


PLANT BREEDING ABSTRACTS 


Plant Breeding Abstracts is a quarterly journal containing abstracts of current literature 
throughout the world. All publications having a direct or indirect bearing on the breeding 
of economic plants are mentioned. A large section is also devoted to the genetics of micro- 
organisms such as fungi, bacteria and viruses. 

A special feature of Plant Breeding Abstracts is that works published in the more unfamiliar 
languages are abstracted extensively, so that readers are able, for instance, to follow the 
contributions of Japanese investigators to genetical and cytological theory, and to the 
improvement of special crops such as rice; and more controversial issues such as the 
recent genetics in the Soviet Union. During the last two years abstracts, in English, of 
articles written in 29 different languages have been published. 

Readers are kept up to date concerning recent developments by two further sections: 
Book Reviews, and New Journals. 

An author and classified subject index are included in the subscription price for each volume. 
Plant Breeding Abstracts is produced and edited by the Commonwealth Bureau of Plant 
Breeding and Genetics, School of Agriculture, Cambridge, England on behalf of the 
Commonwealth Agricultural Bureaux, Farnham House, Farnham Royal, Nr. Slough, 
Bucks. Subscription rates are 35 s. per volume (with subject index), less 20% to subscribers 
in the British Commonwealth (other than recognized booksellers) who send their sub- 
scriptions direct. Orders may be placed through booksellers or sent to: 


Commonwealth Agricultural Bureaux, Farnham Royal, 
Central Sales Branch, nr. Slough, 
Farnham House, BUCKS, England. 


Keep in touch by reading 


HERBAGE ABSTRACTS | ee 


AND 


FIELD CROP ABSTRACTS 


LEK 


journals regularly. Their annual indexes, which go back to 1930 and 1948 respectively, 
form a valuable source of reference to past work. 


& These two quarterly journals, prepared by the Commonwealth Bureau of Pastures and 3 
É Field Crops, Aberystwyth, Great Britain, provide you with abstracts from the world’s EE: 
E: current literature on (a) grasslands, fodder crops and their management and (b) annual Ln 5 
Es: field crops, both temperate and tropical. Agriculturists who need to keep abreast of the En 
Eb latest research in these fields but who cannot afford the time to read the spate of agri- B dj 
3 cultural publications now appearing will find it well worth their while to scan these two $ à A06 


_ Obtainable from Commonwealth Agricultural Bureaux, Central Sales Branch, 5 Ee 
_Farnham Royal, Slough, England, current price $ 5.00 or 35 shillings per volume Dee En 
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